2 Septenber 2005 Method for Adjusting a Lanp Relative tqg ggbllbu iﬁﬁting
Beam Path of a M croscope and a M croscope Suitable f oré t?? ?é? 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 nethod. The
adj ustment of |anps for m.croscope illumnation takes place usually in

accor danc eMaiida._gbasadpaitiad] sstamRetaties it awhIL ap&mmaeheous
is applies to the first adjustnent of

a mcroscope as wel 5 TOS andngeMidrapdopepsSuitdblesifond| ust ment
criterion is a sharp imaging of the |light source, that is, of the |ight
arc or of the lanp filanent i 1 igh dobj ective. This

dj ust ment criteri he checked with the aid. of _cal| trand
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can be nounted 1 n the I mge ane .0 e Bertrand -l ens an

the CCD caieicut & BuahUndRieds zet Gari 3NAEBAESSGor suiBable.foAS carsgnand
criterion, the illumnation--in the object field itself can be checked as

to honogeneithe aptdhodf necessary, the lanp is readjusted to maxi mum
honogeneity. The object of lLanp adjustment is to always ensure a
. subst anti'al | yTheomsgastoent idf danpatfoh misreaeordjidduninatipn #ékgsise of the

COTPL oKl ok LSty ¢l Ao cal 1005 O 0 SULUSIEN L hEsg, 1o hods
assenbl y nﬁﬂ@haleﬁgu@é té\erhomogemacms illumination of the object fie;.d..

- This applies to the firsﬁ adﬁustmeht qf'a'micrqsqope as well as
to an exchange of a lamp. A first adjustmeﬁt criterion is a _
sharp imaging of thé 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'é visual control of the
sharp imaging, a CCD camera can bé mounted in the image'blane of
the Bertrand lens and the image of the CCD camera is evaluated aé

- 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,
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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 |
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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
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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 beam path 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

jment is owever, . adj

the Ianp becghﬁ:faeh%xéém FREARIREITy oF SHIRIE ACTHRKIRIMGEALEEAN 45 ght
power ﬁ@&: h - i Apl ; i i .aﬁfrator t han
the cor eﬁ??%ﬁaﬁﬁgg?d§¥ggﬁga%ﬁy}ér'oﬁegyéghsggrgggﬁg%i%ggéﬁaa 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
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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 aysdtione the A lens 11 is

mount ed downstream of the field diaphragm 10 and inages the field
di aphr agh@igupogradiantt pf the ddegbhde@icdphp ageticrrined podpprRWieNget he f ocal

ol ane of bshs bhoidoh BSLARLLPOLAD St ILORHS 30 0 LM GabE Poc0nS,

e ARSI e S0 S BAT heneo et BLLETrgkager el et o0 1 to
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. specinen table 2 of the mcroscope. Wth the di ode 16,
the total light intensity focused by the m croscope objective 4 is

detect ed. citaidingeotfectdfebed cONimiBheshBS cheSiBPSRowRIGEFREEaL di ode.
However, it is especially advantageous to configure the diode 16 as &

f our - quadrant diledeefleactine ilashinstsing bbam paiodm tfecaictdzenpbyof -
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

quadr ant dh@dﬁlgﬁﬂ}e»ﬂtaﬁewrénﬂfteat@yftﬁw 1805 AN S d198hbESd P a vaken as
the .dianeter. For realizing an autonmated | anp adjustnent t he receptacle

or hol der c81lbécttdre leanpd Sandy ddj pyematrerl, by st ¥o1 Mk=aidz &€ ddsmb&ﬁﬁtﬁﬁn 7) in
the two directions. perpendicular to the optical axis 19 of the- W
i || uni nat YHER e aolpackor PHEres| l'éc‘fl'urcﬂ endlects thi bpb&tt@ablr@dlinte@e _
di rection, pof. the op ' a further notorized drive 20.: o
Al ter nat | VSR £89a7 %jr%‘gisa&@néﬁ tPhghPa?ﬁ’d“Pj s fefiekd digphramld or
l'ens 9, tigaﬂr%QEdédCfH]Eﬂe??egfon of the collimated beam path and is
adjustable‘with respect'to its aperture diameter. The field
' diaphragm is arranged conjugated to the focal plane of the
microscope objective 4. A lens 11 is mounted downstream of the . -
field diaphragm 10 and‘imaggs the field diaphragm 10 td‘infiniﬁyﬁf"
A second diapﬁragm 12 is p;ovided in the focal plane of lens IT°-
foé'adjusting the illumination aperture.' The second diaphragm 12
is adjusted with respect to its aperture diameter and is 1maged
to infinity by a downstream lens 13 and, after be:tng reflected
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
.




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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position of the specinen table. If no notorized drives for the focusing 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

assi gnnment o;,a vari able takes glace erein the mglue gf quari%gée "new
posi ti on" SPRILENSs AgfewPlered $EFPaART oHlamBBsTHE Sk ¥nBEt he Walf 8P a
variable ! positiqn.a" 1.s.assig -L.he. vaniabl,e.mn LthQn' . For the
firstoti ninberayization steh als, g%éejsgsp%c%g%eld%pﬂrlgeglzvéﬁ néped In HY i zed |
for thesegyaddidhessi thd RHigtidhi Zati LB S ERE milordstode 8YdctERRP434% the
drives (6, 7) of the lanp and the dri.ve. .20 of the collector lens are so
driven thedil ke dhi tles tags dieettionslpeependiddlary ahepdbte sonehapodie | 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

t hat the 2 \FAPFEIBEEGre $ lehe |Wlpmt ..P§W3§siﬁlh’éﬂ" 8 Fo¥ia5tsHl e
"l'ight pqwer.of new position". .n g next,step,36,.a decision ipquiry takes
ol ace ab Bl RcPhEroFREe, BPlec v Ao vEM SRR L8n B Faf 03 1V ght

- pover of QhdsR0SELid D] ab¥hh L4 |ddtBhEE A tReShOBASEGplhus 4n 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 value
of a varicaee Yrumdbrnl and svaluahicn compptes, 24 lnerresbapilingllyi ght power

of new position" is assigned the value of the variable "light power
controls the motorized drives for the focusing and the Iateral

position of the specimen table. 1f no motorized drives for the
focusing and thé X/Y table are providgd, then fﬁe user receives
the command wvia the key pad to so adjust the speﬁimen table that:
tﬁé diode 16 is positioned d@;gé&éziﬁeneath 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 asgignment 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 old 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 made as to whet her
t he val ue“afight heowsar o@bbbd ‘Taeiusbn'st phivhdl fkewisegweat @ssiigned a pregi ven:
limt wvalue. If this inquiry is answered in the affirmative, then the
routine j wabsewin tthehénhbiphizlagéon bekdp)t dst Ivssaiban theadmesef thait the

subsequent steps are-run through anew. 1f, [n c-ont{;ast, -tr%?‘.i nquiry in
step 40 | ¥aukNS cdightpowed g ney RAFiItARN end 1B CREnEYFHUAE i's reached.

If, i h bove-d | bed : 6, the.j Ty asg. h I f
he var| aBPESCI Ty Re BBRET oS 181 Hpaesprare: ichy Cln' € otbEBTEe, 1 071 he ©

value of Lhesid shbeual 'dap REUEE- Ofs BRMLARY kheNvalde IS Wevesidnnd he

affirmative, n, 1n step e variable "actual step width™ :is
assi gned tésuvRiow@” Shdain/ar hakt estepoun) the' vapdablderidaftepowen off ep 42,

the gradient of the |light power is neasured. The details with respect to
t he neasumenmpuisicfiontielsamdiened diha kalle gift theweariatde dddeght meawdsel ow
W th respect to t he sequence. diagramin FIG 3. _After the pe sur ement of
the gradi®htolsf PoRétioyht FBvRmexthEtenaflre the YAk e dsdr gﬁrb‘?@cﬁ ent is
255075 RSN ) BBl L PHE i oMU g el L
posi ti on'pAngibhie MPINe! produd @V ahe NUIRS oBCERRlvaTigBIW WA uaand
"derivative of -light power" is assigned to the variable "position a".
Ther eaf t gftept BRdth” and the variable “derivative of light power”. 1In a
next decision step 40, a check is made as to wh‘e'thgr 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
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,"“ih"é-i‘;ep 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 .

9




r‘out-i'ne arrives afro via this branch at the inquiry 40 et t he
val ue of the variable "actual step width" is greater t?r;}aﬁ erje '?\,’\Q?ﬁéb%% 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 S e Al S et G LP, T PRACHAT s ce] She BesEefod f or

returns tO

d Hall I “ d il
ST B e, o I8 A3 R g, SRS F A o o

t he val ue Gfyelrire;y aédsi@'n@d td il vRRYEhie "ﬁao@iﬁi&@%@" t OTBBEeaVﬁré:.abk:ﬁe
“actual light power"- and the value of the variable "new position" is

assi gned tmuthaevariivdsealdstwial thesi branth athehd dniedref 40 esaovari abl es
are either known framthe previously run steps.in accordance. with FIG 2
“or are detdefhasdthe) valve|of ttihgl vaniabie Slacpudl stepowdidbly” Iso gEe&EeR. in

two further i nltlal I zation steps (53, 54), the vdlues of the index
vari abl es E’Ia Wiy, Value o ik nithefhie 'ﬂ‘?‘éPeEF?'érthléaéﬂqPW Wisdual drive (6,

7) of the, dri.ve 20, of th .col |l ector e |aIIy
di spl aced®By a preg| ve§ NS G R TR AT W S S R g “r‘ii;e)g# Y in each

case on wetﬁw%d,lﬁnlelér%%areﬁaﬁ hassaa&sé%n EQ %ﬁgedsﬁﬁpgl?@ tﬁ]ge

change of .the light power is neasure t hat ence
~variable éffgmaq:twerﬁhamuthﬁevmsoalihethastme h:eghfng)awersteplszcorrput ed.
These steps are carried out for all three drives separately one after the

ot her. Afd@nstrean; @f—eﬂ@né—@ivmlmtebn step |3lght power for the drive is

resent ‘for all re dri ves, radient of the |ight power (that is, a .
Eal ue of the v%r‘?%th"é‘ for determin:.ng Q:he gradient of thegls.ghQ: poweg: is

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, eacb_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

10




2 Septenber 2005 "derivative of light power") is conputed in step 37 as a
vectori al quantlty The val ue of the vectorial quantity 2 FRnterhen 2085 of

| i ght power" which was so conputed |s then used in steps 39 and 43. to
conpute the new position "position a" which-is to be controlled to. In
FIG 4, a mcroscope according to the invention is shown having a

transm t t egeizgHivel beN {gHt PoweFPSs coNperedtin sBep B amaodi ment of FI G
4, which correspond to the conponents in the" enbodinment of FIG 1, each .
have theAsea&nnﬁaﬂeqaanEatuuanhb valud odr ths etkdbpriad. qlEnEiktyght, which is

emtted by a | anmp-105,- callimated by .a.callector. L.ens 109 and -a
col | ect 6¢. mRWlYﬁOfAll@‘hp’ﬁwaﬁ'ﬁﬁmcb wag oiq (SWE‘PFWG& I':EEFO‘FS?%F@ 109
and is varlabr ..... toits rtur |aneterwh¥¥ respect

Po he iobhers Sehand: 43 gq icomPE e, BRK T agn RSsihia 8h it el OO0

. conj ugate | ane of the obj ective 104 and functl ons to adj ust
t he |Iluﬁg%a e&oggﬁ%gﬁ§£&&1ens 111. which follows the field dlaphragm

110, generat esxﬁrr'ﬁdmﬂ? Qfmimsbbﬁetamﬁgoio e hatenditn 18 bh
an aperture diaphfagm 112°-At"the samé  tife, the 'ens 111 i mages the field

di aphr agrnshlitigt @ transmitttedtibghtirilieniheizes ( IThdse kbspohentmvithdhEnd a
deflecting mrror -114. On the one hand, the two additional |enses: (113;

115) - togeﬁmk@ldlmﬁageof H‘eTGpI énew}é)ich FOTERTRANG &Odthp HIABPRERLS 4P (B8 r ear
condensF# 125- end einuktaneously,

f ocal of the t te ht
i mago thé"“%%lflﬂe‘&ﬁ i Oea‘flb RNEi TS PAuenECt R PPEEET ght condenser
125 1s | %%%2&8&' By 100 The light, which is emitted by a lamp 105, is

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

diaphragm 110 follows the collector lens 109 and is variable _}f.fl.i_;]flf:: o
L r_eepect to—”its_;,eﬁerture diaﬁefer. with respect to the dc;wnstrga;-;md
. optic, the diaphragm 110 is arranged so as to be conjugated to... .. -
| the focal plane ¢f the 6bjective 104 and functio:lns to adjust.thé
iliuminated field. A lens 11i___. which follows the field
- di.%ii;hragm._;lqh..ggng_;_a_teg_._.én...imapqsz..._Q_i.r.._tk_l@....!-mi_gl.l..t._..‘ﬁci_i.rce .of the
lamp 105 in the plane of an aperture diaphragm 112. At the Saﬁe
‘time, the “Tens~111-images the field diaphragm 110~ to- infi-m.ty """
...'Two further ‘;.Lens.es-.-. 1113, ?I‘.I.-&T...follow---.behind:.&..defle.ctiﬁgr
nmirror 114. On the one hand, the two additional |
A‘ lenses (113, 115} together image the plane -of the apertu:e
~ diaphragm.112. in._.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 integr‘ated,;-“
into the specimen-table 102. A so-called Kshler illumination can
be adjusted in this embodiment in & manner known per se by
“adjusting the aperture diameters of the field d:.aphragm 110 and
‘the aperture diaphragm 112,

A partially transmitting mirror 123 is arranged rearward of
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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%‘?‘f’ﬁgzqoﬁe -
aperture dianeters of the field diaphragm 110 and the aperture di aphragm
112. A partially transnitting mrror 123 is arranged. rearward of 11 2

: Septenber 005 t e di r ' r 1 ght
power aPﬁ’é w8 239 %‘%f”rﬁ%éfft‘fﬁgdﬁ"ei%ﬁ%%?ﬁl PR

1T um nat' i3 a?cﬁ heankpi P pbe3iBRdof She focused

waadovvnstream ens 14ona e 1°6 integrated into the base of the

M Cr 0SCOp&.1luhind dliny em@mdlmraoupoee dulte viianphd Qi viernbeBramaliby

adj ustable in two nutually perpendicul ar directions_perpendicular to the
optical axiosuddd viaFer dowmstrepmr pese, 1M ennatdradeed 16r Enkegxated; intey) ' are -
provi ded. Furthernore, also in this enbodinment, the collector lens 109 is

adj ust abl &h¢j Base 9t ke JRIGHOSEPBeI n the direction of the optical axis 119
f dj ust h Th f d 106, 107
5 151 A B R 150
t he-. - S{- ggbslgl ag%u%a&bf Mgeﬁaiealéxeraﬁragdoeg ptc;ahfaumzace

via a contr conput er via an interface 1 which is

provi ded @B X o:EEQB D -13bandrorl tAioUbtiosy, Rk ﬁt&ﬂ‘iﬁ:eddl ode 116 is
supplied.to the control conputer 122 also'via the ‘interface 121. In the -

enbodi mendebfes (064 1eR)i rgethrovidede 1M6rihaimprar cdlsoitiot thhd i || umi nating
beam path, it is significant for the _adjustnent-of the lanp TO5 in
accordanc@ﬂhﬁ@ﬂmephe the fedlector lens 109 is adjustable via a 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 agaiﬂ‘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 vienfhe'm
1nterface 121. _ _ -

In the embodinent of FIG. 4 having the diode 116 integrated
into the illuminating beam 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 pusitiou uf.ihe
aperture diaphragm 112 is conjugated to the position of the entry
pupil of the conden§é£: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
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described with respect to FIGS. 2 and 3 that the p05|t|on of the aperture
di aphragm -112..: is 'conjugated to the position ' of. theSepemper Q8§ | of 2
the condenser. 125 and, with respect to its-aperture dianeter,

corresponds, to- the pupil dianmeter of the condenser 125 mhile consi dering

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

11 um natdon lese S?@t&!ﬁ%e&% foh@&dfdailwe eatjegluhenﬁ b€ ebéective 4. The
nmet hod accorglng 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 I'luninating beam path but, for'--a first adjustnent, can also be used, to
adj ust t HE.xs6! Rdjeskmentir con 1P, bfl?§e¢éPcata|dUB$Fotft%é"’l@:SFF‘e‘&t or (9, 109).

For . -t hi th dth b t
i st o0 THAFBERALE 1110 FRKKGANR SOWERe cRORHE I obey 100 TN o o

coar se. Preadbyst TR 10he o GBI RSLAL L Hor a&&rw'ﬁe&euvéiy ee or four

Iterati of 8%ne n- or achieve an optimal adjustnent.

Ther eaf t %rcﬁgule‘géﬁ' éfwﬁatélem&maeﬁe@ PwdraBRSthoMbdehg16aML6)s adj ust ed
per pendi cular to the optical axis--and _the collector lens-(9,409.) is
adj ust edzufl&eiche cdhﬁs@cbrém:pisﬁnhﬁtw:flm -éadilectown mddjrost nent of the
collector mrror (17, 117) is later not. necessary.., whep there. is . an
exchange approzigatelyhshree exl fort :heezr | 8Fe vﬁﬁ:e&§§€¥'l R PTHE EO v 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 wrth 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, be'implemep£EH simply
and, on the other hand, leads to an- bﬁtimal 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‘achiegegﬁg'
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to the gradient nmethod for determ ning the position of the |la W th
maxi mum | i ght power. The gradi ent method affords the advegRiemeendPd it
can, on the one hand, be inplenented sinply and, on the other hand, - |eads
to an optinmal adjustnent-with relatively fewiteration steps. Inlieu of a
gradi ent nmethod, other algorithnms are, however, conceivable, for exanple,
algorithns with which the individual drives are each driven sequentially
untilqyaéﬁg,ndividual direction of novenent reaches the nmaxi num of |i ght
power iese steps are repeated sequentially a nunber of tinmes. until

the ahsol upe FBXHEYM Asr t Qo dakaciedd i gbkppoweit | sradtiexedto ' a3 2

Sept enber 2005 CLAIMS: 1. nmet hod for adjusting a lanp unit relative to
an i lihoimakitaggbessampatdatef afm &r esicopesageoi devbid befima hbasgeni zer in
said illum nating beam path, said mcroscope including a_m croscope

obj echiowegeefiizeirng ra papd | 1plaménadhngadjeast asitdr | adptAnMe CEEFCSEBpI yi ng
the light transmtted along said illumnnating beam path and a detector for
det ectingd UEHEY i HIL PRRETORS ?%@e?Féﬁgng?ﬁéBlgﬁgﬁtP%ﬁﬁ} ot 8Bnpri si ng

the steps of: nmeasuring t.he integral Ligh wer st ream.pf . sad pupi
-_planea§5u§gﬁ&18bji%?Pvguﬁi hfgﬁidéﬂgP%gggg;g%gﬁi%ﬂgﬁg:f%on1a start position
and d%ﬁ%hﬁ'ﬂégléi1 BL TPl ol gr=Te TPcTats (gagﬂmaéﬂ@htapo&gfebﬁpgepgagence upon
a posiftion change o salg l'a unit relative to said illum nation beam
path; jaRdcting the light power of the 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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di splacing said lanmp unit in a direction of the maxi num gradient of |ight
power until the light power detected by said detector i%S¢PPRRERIP 2. The
met hod of claim 1, wherein the adjustnent of said |anp unit takes place
using a notor controlled by software. 3. The nethod of claim2, wherein
said m croscope includes an evaluation conputer and notors for noving said
lanmp unit relative to said illumnating beam path, the nmethod conprising
the further step Qfotiili 200 $aldGOMULAr {9y]4 o ePLERRGr 2095 drive

or sai anp unrt untrl d |

sai d notors NoVi NG S: ntrl sard maxi mum of sai i ght
pover ri-$: ihRachedsada AiBher pewapeicOMBRLAEAY: a specinen table; a light

unit tor supplying a light for illumnation along an illum nating beam
pat h devoid of a beam honpbgeni zer; notor drives for adjusting said |ight
unit relative to said illum nating beam path; a m croscope objective

def i nidng aA puperopiare;canmstsiotdr integrated into said speci men table;
and, an eval uation and control conputer connected to said detector and
functioni gy %Rﬁ%&ﬂﬁRHEQQﬂqw'drive said notor drives until a maxi num of an

ntearl |90, oretely TPASUSolih o8 SABECAr Sy TipaLeegecope o
path: .andy S8 9110hGhQEEARCHEUR! BEENCAOPEEGeSE & K5OkheRbRbgORIEEr OUNt e in
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 pbwer by carrying out
the following steps: |
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said illumnating beam path downstream of said lanp unit; and, an

addi ti onal notor drive for displacing said collector opﬁ$@3t%.mb‘?f9209§i d
optical axis. 6. The m croscope of claim5, wherein said evaluation and
control conputer further. functions to apply a gradient nethod for |ocating
sai d maxi mum of said |ight power by carrying out the follow ng steps: 15 2
Sept enber 2005 beginning froma start position and determ ning the nmaxi num

gradi ent ofp e |i:ht dhayer,i MLdanendenge iuponsnd  SOSILLN RflaRge of at

| east one o np unit, an coll'ector optic; and, displacing at

| east nRR@ b Setsli S uii trind1sghe Rldreciar Rpldrtidnted @bheect kon of the
maxi mum gradi ent of the integral |ight power. 7. A nethod for adjusting a
| anp wristi triehatdhemde @h at | Laasnabhen dfearaipht tengf anit cr esdopeidevoi d of
a beam honogenizer in said illum nation beam path, said m croscope

i ncl udicddegfogprirt idef anidag a pupil plane in said illuminating beam pat h;
an adjustable lanp unit for supplying the |ight transmtted, al ong said

i 11 um nati oH-3RARE h23&ndleasHe @@ oP Lt oFa 1kt d&ngUPhe 13ht SBd%er of the

transnitted light, the method. comprising the.st . th
| nt QPR LEPGRE BRI dOwdeCremon oAt d ChuPrr Bng AR EAr00  BoL i ve wi t h

sai d [ i.nni froma start position and determ ning the nmaxi num
gradigﬁ%%§#ggh%9§gghgoggﬁér i n dependence upon a

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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‘position change of said lanp unit relative to said illumnation beam pat h;
and, displacing said lanp unit in a direction of the nak%%ﬂﬁ?mBWéﬁpént of

| i ght power until the |ight power detected by said detector is a naxinmum
~15a 2 Septenber 2005 8. The nethod of claim 7, wherein the adjustnment of
said lanp unit takes place using a notor controlled by software. 9. The
met hod of claim8, wherein said mcroscope includes an eval uation conputer

o pe ThE S B 1AL e el 81 LEE LAl hdde UgE N3ERO Peam

path, the conprisi‘ng ( ‘further _ _ I'TZIng said conputer to
dri ve 3@ JHRkORS: el 31%‘6%”95%%@%' ABRoYNEbniRbihe8aby saBKL YA Of said
i ght power 1s reached. 10. A microscope conprising: a specinen table; a
light unit for supplying a light for illumnation along an illum nation
beam pat h devoid of a beam honogeni zer; notor drives for adjusting said
| i ght 9unit Thel atihetehdd odi d dlldimri ndit i ng'hsemhmpat $pid anmépricscdeti ni ng a
pupil plane in said illumnation beampath; a partially transmtting
mi rroinedudiesd am sypduatiPRNCREPLSE Ihedid pBPROUPsthidani@f 1% §2dFeci nen
tabl e; a detector .mounted in a beam path defl ected by, sai artially
transtP®i fgHt Feoe tddrnser é&ﬁ#oﬁ%&ﬁ‘&nﬁﬁﬁf‘g Péﬁ‘epa¥8r Bgfae@?ithagt he |i ght
pomercb%p%%ggﬂdl%ﬁ%n%ﬁkgﬂege%ﬁﬂ§9tgf 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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and, an eval uation and control conmputer connected to said 15b 2 Septenber
2005 detector arid functioning to sequentially drive said#Sgefewper es
until a maxi mum of an integral |ight power is nmeasured wth said detector.
11. The microscope of claim 10, wherein said mcroscope defines an optical
axis along said beam path; and, said mcroscope further conprises: a
collector optic mounted in said illumnating beam path downstream of said
| anp unit: and, a diti.onal ot or drive. for.displ.aci ng_sai |l ector
opt | o S ar 5 ARt aePanol 2 S TRETHEE FbSkbbe B arA G0, Rer et n sai d
eval ugﬁfi%sa £ 1007 TRl sGRIP W Tar UefrHUAGHNRNS R ARR] Yned Giradi ent

nmet ho .for Tocating sald maxi num of said |1 ght power by carrying out the

fol | owrinth S=LR5 .dhetyri.ng froma start position and determ ning the
maxi mum gradi ent of the |ight power in dependence upon a position change

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

di spl acing at |east one of said |lanmp unit and said collector optic in a
di rectlilon &thea haigagspopegrati endteigi Re Vheegial 33ight IHEROSCOPSC
Abstract Method for Adjusting a Lanp Relative to an |]lumn tin%,gean1path
of a MefigssoparaPlal dr 8¥dSpe EanFanidlg oPeam path; and, sai

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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Carrylng Qut the Method The invention relates to a nethod for automatic
lanp adj ustment in a mcroscope without bean1honngenlze%§emﬂmp9k? 05
i11um nating beam path and a m croscope equi pped for the application of
t he met hod. According to the invention, the light power in the

i1lum nating beam path is integrally measured with a detector behind the

pupi | pl ad®@s&fracke ni croscope obj ective or behind the pupil plane of the

illumnati bean1path and the lanp is SO adj ust.ed. reIatlve to the .
i 'l um nat Peart "&-u;'-r- d Rel ger Loyt i, o cBiedm, Po
detector, is a maxi - an autonated

| anp adj ust nent, pge-Hams s¥ding to the

0 rog
met hod of the.invention, nDt ed driye I i ded for adjusting the
| anp. These drives are’ dr| vegar% d %hg ﬂgocyeval uation and control"
comput er  unt i IRIMB%vEHE &k G REYEES 18 netRbACESH MddaRideiggior

Flgure 1
adjustment in a m;croscope;thhout beam homogenizers in the

illuminating beam path and a microscope equipped for the
- application of the method. According to the invention, the light
power in the iliuminating beam path is integrally measured with a
detector behind the pupil plane of the microscope objective or
behind the pupil plane of the illuminating beam path and the lamp
is S0 adgusted relatlve to the 111um1nat1ng beam path that the
_light power, whlch is detected by the detector, 13 a max;mum IﬁA
a microscope, whlch 1s sultable for an automated 1amp adjustment,
for example, after an exchange of the lamp according to the.
method of the'invention, motorized drives are provided for
adjusting the lamp. These drives are driven sequentially by an
evaluatlon and control computer until a maximum light power is

: detected with a detector.

Figure 1
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