TI TLE OF THE | NVENTI ON [ 0001] Lanp Modul e, Particularly for Spectral

Anal ysi s Devi ces BACKGROUND OF THE | NVENTI ON [ 0002] The invention relates to
a lanmp nodule, particularly for spectral anal ysis devices, conprising a

| anp receptacl e body which, for receiving a deuteriumlanp having a | anp
bul b made of synthetic quartz glass, has a cavity wth a beam outl et
opening, which is closed with an optical transm ssion el enent.

[ 0003] Spectral anal ysis devices require high optical stability in the sense
of a continuous, line- 10free spectrumin the desired wavel ength range.
Deuterium | anps are preferred radiation sources for UV spectroscopy,
because they emt very intensdlT\E ORAHEINGENTIONL range of 180 nmto

appr oxi 400 n 0 ,cover bt oader, ectrum a second lanp - usually
a haloggﬁ&ﬁgﬁp ?“ﬂ%gkﬁgaga§8é%P§%%$§§F§?8%Sﬁgk?ﬁ‘% the visible range is
connected to the deuteriunmgl r ch a conposite |anp
nodule lies in the mavelegg?%ﬁggﬁbe QFaEE%Hygg&Kﬁyand 1100 15nm [0004] One
probl ém i#P0Rhe Obeinghtiofeglaies fowrrfarhmmpduld, gartidydarly dorspecird anad¥sisoleviess, due to t he
radiatio B%ﬂ%% - e | : d [ | em can
be solvego%y se g%%?ﬁ§£ghgg%gﬁgfé%g¥g%?%?%%%@ggkﬁg@%ggvgg%g%ﬁﬁéggk%%

gl ass, " WwhPEHetbaertheass.dd agayibnwitay bean catlsiansingnytieh is elesed tian a8B2lnm f or

t he | anp tAnbssRh elehentdeut erium | anp. The UV gl ass, however, does not have a
steep 20 absorption profile, but instead flattens out toward the |ong-wave
range. THMOF or pectial gentysisgaviess radniee bigl witis) steliliy &t the seniscal Rsemina@e. listn and 280
nm i sjost igleb sRBBRE AL dedirel mléﬂgﬂhbﬁl aNstuleurh REHELO pRIMRY radMabd BBc& hor
spectral _anal ysis purposes. [0 OS]Enother vari ant of deuterium|anps uses a

| anp bul B \nRaErostoryyrrensthey cqiixpy2ntgsa by radighipg ip 4 rangg 6§ E0d¢n onpl et el y or
parti al | ypphbtifatalylsey@h. TRGHVNE bRSdRBpebiing hk&bRNEMAp Ohisdllg ORdMdeRBimbL! ter for
25wavel engt.hs bel ow 190 nm This |anp type is defined as "ozgne-free,"
because %’d’i‘gaac%PS‘fﬁf"B‘rStr%IC‘%A%ﬂfé‘loél?fg‘t‘%blf Frage igeatarci dsthe dutrEumdamtheni t ted from
the | anp spdirim of Yo¥Ey@Mpodits Einfh i@iale 1RPRlthedal blonptnbndebetw@aOTIR 1SRN 8BS NQ
filter IﬁXFr on the lanmp bulb is conplicated and offers little clearance
roomw thh respect to the further construction of the |anp nodul e.

[ 0006] Det064]i umohapptderMntthionst ode0RAurh lanipels Shedfb@natbiser oadhetdb@tomgs tkditioh N

O e R T T N LT W N
ozone befmeial borosilsatelglss asogeltbdi“Divaldshie weialy absabsmditition having a wavelength less
than 190 nm for the lamp bulb of the deuterium lamp. The UV glass, however, does not have a steep
20  absorption profile, but instead flattens out toward the long-wave range. Therefore, a portion of the
working radiation between 190 nm and 280 nm is still absorbed in lamp bulbs and is therefore not
available for spectral analysis purposes. |
[0005] Another variant of deuterium lamps uses a lamp bulb made of synthetic quartz glass,
which is covered completely or partially with a layer acting as an interference or absorption filter for
25  wavelengths below 190 nm. This lamp type is defined as “ozone-free,” because radiation of a
wavelength that generates ozone is not emitted from the lamp bulb. However, the direct application
of the ozone-suppressing filter layer on the lamp bulb is complicated and offers little clearance room
with respect to the further construction of the lamp module.
[0006] Deuterium lamps without ozone filters are also on the market in which, for operation in
30  the short-wave spectral range, ozone produced is forcibly removed to the outside or a so-called

ozone absorber blocks the ozone before it is discharged into the environment.



[ 0007] From Ger man publ i shed patent application DE 39 02 144 Al a deuterium
| anp having a quartz glass bulb is known. The part of the lanp bulb

t hrough which the generated radiation is transmtted is covered on its
outer side with an ozone-suppressing filter. This involves an interference
filter having a |layered configuration, wherein the individual |ayers are
applied by vapor 5 deposition in high-vacuum systens. These deposition

met hods using thin-filmtechnol ogy are expensive and not of unlimted
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not act on the radiation emitted from the beam outlet opening. Because no ozone filter is provided —
30  also in the lamp according to EP 1 186 828 A1 — only the ozone formation within the lamp is

suppressed, but not outside of the lamp.



[0013 ]In the deuterium | anp according to the invention, a |anp bul b nmade
of synthetic quartz glass is used that ensures excellent UV transm ssion
even in the short-wave range up to 10approxi mately 150 nm The VUV edge
filter absorbs the short-wave UV radi ati on having wavel engths | ess than 190
nm which otherwi se could | ead to ozone formation outside of the |anp
nodul e. A correspondi ng coating of the quartz glass |lanp bulb wth an ozone
filter can therefore be elimnated. Thus, there are nany possibilities for

arranging the lanp bulb i Rﬁéresnh@mmgopmtwﬁm@@pt acl e body of the lanp

modul e. The quartz gl ass Is thus_a standa Lf nEPnent hat
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spectral range from approxi nately 100 nm UBQ/ I‘ﬂe?Br oximately 190 nm
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appl i cat ieRfifatkd I’I"htd’l&xeﬂeafmna’mp tﬂodsénlmesfor ahiangjng ibe talng bulhvethe howning POBTS] Due t o
t he arrangenent, qf e fi f e quartz
%F;Bacle[ tﬁﬁg % Ee 185?5 8108 e. V¥he guaI %B%ﬁér&gb 1§ QmuE Q?L&ﬁ?l‘éﬂ o ongirlt tltxﬁ' q

gl ass 308 ermal I oad S ficantly
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[0017] The o (§rflor 'cuutnf NSRS 'aes?%&gf ssp%kt&ﬂaﬂga fETJ_SrF ﬁﬁﬁ%a@éﬂ} ®tnPRABI NG

i nvol ves ™ a con ens di sk, which acts nerely
as an optappmhmwelmdm\nm [0018] In a preferred enbodi nent of the invention,

the Ianp [6”‘14]13 I Eecaus lgrgp ﬂun; Q s&x#b%n&eﬂ\f)& the lé?lgp receptacle body and has a seal against

the outside air, only a small air volume is enclosed between the quartz glass bulb and the housing
20 interior. In this narrow, limited spacé, ozone formation due to the short-wave radiation emitted from
the quartz-glass bulb is possible and leads very quickly to a saturated atmosphere there, which is
hardly exposed to convection and therefore has no effect on the stability of the radiation emerging
from the lamp module.
[0015]  Of decisive importance is that, due to the VUV edge filter arranged in the beam outlet
25  opening, ozone formation is prevented by sharp filtering out of the wavelength range less than 190
nm in the external environment of the lamp module. The filter therefore exhibits high transmission
in the wavelength range above 190 nm, so that the spectrum usable for spectral-analysis purposes is
nevertheless large enough for most applications for the lamp module according to the invention.
[0016] Due to the arrangement of the filter with a spacing from the surface of the quartz glass
30  bulb, this is exposed to a low thermal load, which significantly increases its service life and thus also
that of the entire lamp module.
[0017] The optical transmission element closing the beam outlet opening involves, for example,

a condenser lens or a simple disk, which acts merely as an optical window.
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the lanp receptacle body while | eaving a gap, whose gap width lies in a
wavel ength range of 0.5 nmto 5 mm [0019]In addition, it has proven

advant ageous if the optical transm ssion elenment is arranged in 5 the beam
outl et opening with a spacing fromthe [anp bulb of maxi rum 20 mm [0020] By
this geonetric design of the space around the lanp bulb and for the beam
decoupling, the effects of the ozone formation in this volune are
mnimzed. In this arrangenent, a saturation of the ozone atnosphere is
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econoni cal met hods. terna ive to the arrangenent of the edge
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st and- al &pré cRYHBIHAEKtE! 3 Ffd‘SéF%%‘n%b‘@é{ﬁOB}?t? fonlagntilation prather e00lige Fi | t er
pl at eR) Ofnchdukes cAtRliAlBtel AHithlaciBORs 41 RbRonA&S Bplitiyn bfithd AP BodIR.

[0023] In a preferred embodiment, the edge filter is arranged in the beam outlet opening directly
on the surface of the optical transmission element. This embodiment has the advantage that, in the
optical system, the number of boundary faces through which the radiation must pass or at which
radiation is absorbed is reduced relative to a separate edge filter and in comparison the portion of
25  usable radiation is approximately 8% higher. In addition, such edge filters can be deposited on
lenses or smooth windows by economical methods.
[0024] An alternative to the arrangement of the edge filter consists in arranging the filter in the
beam outlet opening with a spacing from the surface of the optical transmission element. This
arrangement has the advantage that the edge filter can be used as a stand-alone component and also
30  can be replaced, if necessary. Filter plates of this type are robust and their assembly in the beam
outlet opening is simple. They are provided, for example, as a plate made of absorbent filter glass or
in the form of a plate made of synthetic quartz glass that is coated with the filter material. Because

the separate filter component — in contrast to the lamp bulb — is hardly exposed to mechanical loads,
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outlet opening is sinple. They are provided, for exanple, as a plate nade
of absorbent filter glass or in the formof a plate nade of synthetic
quartz glass that is coated with the filter material. Because the separate
filter conponent - in contrast to the lanp bulb - is hardly exposed to
mechani cal |loads, it can be significantly thinner than the walls of the

| anmp bul b. Preferred thicknesses of the filter conponent lie in a range of
0.1 to 1 mm especially preferred is a maxinumof 0.3 nm Due to the
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can Bé suofthe Gltessffect inglexsgivy ofithe agamissiangvayelengde Mbich ittp Be Faeedba8hlt-h range, an
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cavity of the la receptacl e body, a second spectral lanp is arranged,
whose beamaomeﬁﬁbran-t hrough the lanmp bulb of the deuteriumlanp to the

beam out l[(ﬁ)t27]0pem Ruce 5P6 pRRES tHe@hikiBR bu¥Ble fioni the lafnpRdiip! dgBALSOUllé t he
wavel ength range of the usable spectrum 25js as w de as,. osm%e. The use

of a secOpiIngFEverrably peslep agrarst the OWsids: Ferdpinimal BayICECHR 0% Sut®han t he
geut %: URArtaBBwasi the &AGALR fent ShdlthY 18mp Bsliing e kuffibleiteover, as the case may
e, only one o

f the two spectral | anps ould eveﬁ%‘pe us‘g[stg SO t h@t . such a
| anp nod{1088} s With eeepddsprpgdgning i ave T@%Zgﬁfﬁ(ﬁ’? eRIRE &4 P lRmp ST RISt or
ﬁpiol | cat F@@eiallﬁprﬁ@&dﬂf@?ﬁl&ﬂ irﬁthé @ity ¥hd lhmp Me;ﬁ@(k&ﬁdy,&@eﬁ?d @Ectﬂﬁalﬁfﬁp iss af )
al ogen | anp ranLED,é.l h-e htngog%.Te vel ength r e of the
radi at i oﬁ”"g’@‘ffij) Bhesgoram i %‘ﬂegdit rOH&}t ‘g%‘ﬁgﬂ’ hﬁ t Feélée”l”ﬁlvf%n‘f tﬁﬁ‘beg’e%r? Oggg to 1100
nm  Thus ppdnbif. @ Bt tR phdddinatlytit1s &lvantageous if the wavelength range of the usable spectrum
25  is as wide as possible. The use of a second spectral lamp having a different emission spectrum than
the deuterium lamp acts counter to this requirement. Moreover, as the case may be, only one of the
two spectral lamps could even be used, so that such a lamp module is more flexibly usable.
[0029] For the spectral photometer application, it has proven effective if the second spectral
lamp is a halogen lamp or an LED (light-emitting diode). The wavelength range of the radiation
30 typically used in halogen lamps lies in a range of 350 to 1100 nm. Thus, the combination with a

deuterium lamp covers a wide spectrum of 190 nm to 1100 nm.



deuterium | anp covers a wde spectrumof 190 nmto 1100 nm BRI EF
DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS [ 0030] The f oregoi ng
sumary, as well as the follow ng detail ed description of the invention,
will be better understood when read in conjunction with the appended

drawi ngs. For the purpose of illustrating the invention, there are shown in
the draw ngs enbodi nents which are presently 5Spreferred. It should be
under st ood, however, that the invention is not limted to the precise
arrangenments and instrunentali wn 31]Fig. 1 is

lities _shown. In e 1 ; 0

a schemti c, sié%U%%BE$8H8TKv1@@FHFS&XEBﬁbéﬁﬁﬁg6F9@3¥bﬁgaﬂ§hg nodul e
accor di ngyos) t hend fBﬁéFdHig' RRrRAYisgllas fhe FIRWingide@itdd|dyscaptionlbéths invbmioe, of t he
condenser | ens; and |003 ]Fig .2 10.S a sc.eﬂaticrid ide:seq;i nal vie
simlar ! pgbgierpndgsieodgphens 1 REPwIEYUVITEHE 2rBF i%iirﬁvémfgsélrrﬁr moduPe  accor di ng
tDETtA IhEEID nu@ﬂgﬁg&lg)g%hmﬁtmg, tRerd drk §@kvn SEthe &p@mbs dnftodinteite waiohere peesently ens.

OF THE | NVENTI anple 1. Q The epbodi nent of
t he Iénppggﬁﬁ?eﬁﬁﬁgyﬁﬂPﬁﬁm(B¢@ﬂg&ﬁﬁégkg?Sﬁggﬂ%ﬁﬁmphmggthimfﬁﬂgchenatic
represen%ﬂ&@aﬂmﬂﬁﬁdamﬁﬁmﬁmﬁﬁﬁ@mﬁﬁﬁhﬂmhbdwngxnade of al um num which serves
as a cool | 15hody. The | a recept,acl e .bod . 1 , in which
one or droggls pegtgglya‘fs a phRpmIcy é‘??'sﬁcemﬁar% EMOLE" er?“’r? %%n%?ogg%eﬁ%%(ﬂ %édsdtlaea a deuterium
| anp hav adtgrdingqeithe irxegloa 8svingarptebditebtly2onahkurfam of the cadenserdptsi andl axi s, a

hal ogen | haw.i the lanp.bulbh. 3 .are insert i A : t he

| anp recg%ggcle%53%§aF&wT%BS%%$ﬁ§mP%%fgﬁh ”ﬁgﬂﬁgltﬂég @ﬂf@?%ﬁ%?bgﬂ%%
consiist s theflangymodut dceordjustp the iglentim having Hiltea bit epartdropthognilengdriignsuse t he
cooling effect of the |anp receptacle body 1 on the |lanp bulb 2 inserted
intoits cavity la, théBTaMbEBDESCRIATION QESHEINVENTEONhe | anp receptacl e
body 1 while leaving a small gap 12 between the receptacle body 1 and the

| anp bul Bxzmpleke gap wi dth equal s approximately 2 nm [0035] The gap vol une

is Tillegyhfth fidenBOditBRle the ndpthcdu® ABokdingab teBveRABIVNSn Figf "iad by t he
radi ati on conponents havin mavelengths < 190 nnlenittﬁglfron1the anp bul b

[ £ |
2. For véthgmatipdpiresomatipgihasadamp regiaslbody hmadsofpluminumeWiigh SPEES asasgpine
sat uriat egoy. Tt 1989 RBeptadRIbEdY: 1 ROWBMEY 12, i@Shich one or more spectral lamps can be

inserted. In the actual case, a deuterium lamp having a quartz glass lamp bulb 2 and, on the same
optical axis, a halogen lamp having the lamp bulb 3 are inserted in the cavity 1a of the lamp
receptacle body 1.
[0034] The lamp bulb 2 of the deuterium lamp consists of synthetic quartz glass. To be able to
20  optimally use the cooling effect of the lamp receptacle body 1 on the lamp bulb 2 inserted into its
cavity la, the lamp bulb 2 is inserted into the lamp receptacle body 1 while leaving a small gap 12
between the receptacle body 1 and the lamp bulb 2. The gap width equals approximately 2 mm.
[0035] The gap volume is filled with air so that, in this small volume, ozone is formed by the
radiation components having wavelengths < 190 nm emitted from the lamp bulb 2. For very small
25  volumes, however, the atmosphere is very soon saturated with ozone, which, however, has
practically no influence on the quality of the radiation emitted from the lamp module.
[0036] If ozone formation is even to be prevented in this gap volume, the gap volume can be
evacuated or filled or flushed with an oxygen-free gas as, for example, nitrogen or argon.
[0037] The lamp receptacle body 1 furthermore has, in the direction of the central optical axis, a
30  connecting piece as the beam outlet opening 4. In this beam outlet opening 4, a planar-convex
condenser lens 5 is fixed with a VUV edge filter 6 mounted on its side facing the lamp bulb 2. The

condenser lens 5 and the VUV edge filter 6 form an integral component, which is arranged on the



practically no influence on the quality of the radiation emtted fromthe

| anp nodul e. [0036]1f ozone formation is even to be prevented in this gap
vol une, the gap volunme can be evacuated or filled or flushed with an
oxygen-free gas as, for exanple, nitrogen or argon. [0037] The | anp
receptacle body 1 furthernore has, in the direction of the central optical
axi s, a 30connecting piece as the beamoutl et opening 4. In this beam

outl et opening 4, a planar-convex condenser lens 5 is fixed with a VUV edge

filter 6 moUNEedr8B dndnoldG: 4 SEiiRDahRodiAMmRy bulnbfidn tiEhefcoomtrsep | ens
Sand theo%v e%ge ?ia:n{per 6 ftorrﬁﬁ éllr{\gg)l n@{g%rlal éorrponent, which is alrSr anged on

the opt belaR ohsbe dewsrivmiend. anp nodul e at a spacing of approxi mately 3 mm
from t he gugff acenQfxideRenk a5Mcku 1bhs2 0 fikd6 iteuiaf sutmhitaeromp@@88hEhe fi xi ng

of the condenser lens 5 and filter 6 .is realized such at.the c nent
are  bohersad &l around dimialpring reumirglOp ﬁkj bm@ﬁﬁ@“&%ﬁ t ht} Sh‘é‘st%%‘ﬁﬁ%g‘g ?I et >

openi BY 4o aif léRangé Laniiske BRSIMRIEA tha burflAdifds anEKE bantg & @ ligkecgplaslee bet ween
t he surroundings and the cavity la of the |lanp receptacle body I. 10039] The

VWV edgeb?dlter 6 is an interference filter having a multi-Iayer

ar r angenggei] ByTHeheUdkdge Gilterdd ik angRfesice Glierthheing 4 inbléayér orngdnrencBnthenser
are

| ens 5, the nunber of baoundary surfaces for,the.em.tte Lat i

m ni m zeﬂ{re%TaEﬁF‘?eﬁbqfé*é?sf@@r qa?%th?)‘é)ot"?‘?nﬁ‘ﬂ?e&? g’dgea%lfné’erroéc ?uél? ?rgﬁ‘gfi‘g&lf%ﬂ?eo 8%
10conpar gglitle@raditich empanedt whialvintgasas the pdritum ofi nsablia greightisepmauretd 8%y from t he
condenser |ens. 1004 n.alternative, enb ge, filter 6

O]In i
consil8t s CYRPLAIQIRATR CFISW%SY‘“%ﬁS]iteﬁ?%arnﬁeedrsg aé%g}/ ﬁ?@tg}e Cgﬁogn%gsor ption filter.
Here, a [mv@r skshemrmidecntfodsevehakdderiiterd @navicd alcapbingionsfamppl i ed on a

base conponent de af . an absprbent nmater 0 1 I he |lanmp
recept acl& E?Bﬁfqﬁtebﬁéﬁgﬁof%‘o? ﬁgerglg%?hacl)a %rl Sg%tal&ﬁngéﬁ %gdﬁg;lg{eﬁﬁgﬁé%gagg{silial axis,
as nent :j@meidd%aﬁab@coh&gmmmm,ofwﬁbadrb@lEmatbm#p having a lanp bulb 3 is
arrange i nd.the d er.jum | . Jat i : e lanp

ul b3 of tile "nah 5 iRl AR pdR B @ BP T B PR 40T 2O um
| anp,15opbptaalaixlsyasheotimedatiye trgineing adalogendanipdliging gE@ET@rhU‘bﬁHﬂér ranggebeligd el engt h
ranges of, th t\{,‘ﬂe,ﬁﬁ ' ,fiém LA Ao A& halBEAA Wbinedagh S
curtail egwgf/&?ﬁle e@%ﬂéagla{g!l) terﬁe 6 1n ?ﬁrgl%t?eam outel et gegperﬂrﬁﬂr?éll 4 of gt he | anmp
nmodul e oteyanipbuitizofieedeiterip lmpagpgenally focused by a lens 8 or a lens system. Thus, the

wavelength ranges of the two spectral lamps expand to a wider spectrum, which is curtailed by the
VUV edge filter 6 in the beam outlet opening 4 of the lamp module only by the wavelength range
20  less than 190 nm.

Example 2:
[0042] The lamp module according to Fig. 2 consists essentially of the same arrangement as

described in Example 1. However, here the VUV edge filter 9 is designed as a self-supporting filter
plate, which is fixed in the beam outlet opening 4 with a spacing of 3 mm from the planar-convex
25  condenser lens 5.
[0043] The filter plate 9 is mounted with a threaded ring 10, by which it is screwed into the
beam outlet opening 4. In alternative embodiments, the filter plate is clamped or bonded in the beam
outlet opening 4.
[0044] In this case, the filter plate 9 is made of synthetic quartz glass, which is coated with a
30  layer made of the filter material. It can be easily mounted and removed, so that even a possible
replacement by a different filter type or for repair reasons is easily possible. The fixing is formed so
that no air exchange can take place between the environment and the cavity 1a of the lamp

receptacle body 1. For this purpose, the filter plate 9 lies against a shoulder (not shown) via a sealing
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20l ess than 190 nm Exanple 2: [0042] The | anp nodul e according to Fig. 2
consists essentially of the sanme arrangenent as descri bed in Exanple 1.
However, here the VUV edge filter 9 is designed as a self-supporting filter
plate, which is fixed in the beamoutlet opening 4 with a spacing of 3 nm
fromthe planar-convex 25condenser |lens 5. [0043] The filter plate 9 is
nmounted with a threaded ring 10, by which it is screwed into the beam

outl et opening 4. In alternative enbodinments, the filter plate is cl anped
or bonded in the beam outlet opening 4. ][0044]ln thifsmch?esiegidet hen it er
plate 9 Fingmddeingtis sipprehestverd aerarst s ghoylder b AP 1118 "RBAT 0 W T “a” 301 ayer
made of W&‘ﬁtk&él drkigg rif@eﬁ{gipﬁ%edbintturﬁ,gﬂ? f@@oﬁﬁf 'ter_}bleam)munltEte:tﬂerémgiﬂr.reerved, ~so that
even a possible replacenment by a_differen ilter . .

reasons 1¥48asi [nthisgakqdyneat a seRlgd fixing ?fdﬁfi %’“?68?6%835'53% [)c ﬁe‘asﬁ ﬁsﬁ%&g??ﬁg%lc ange
can t ake ,ph@GRnhguWREInd NGV edpéifileriR e dadioh bithesaintoytldt,as @imindte, Wainkp
receptacle body [. For this purpose, the filter plate 9 |lies against a
shoul der sirfiesSiamiAeL "d&E¥ M ng ring, wherein it is pressed outward
agai nst ti§ui4s) Showd &hes fily isarsiiel Bigtht bptgalfakis of thiaempmeidde wish a sireing afbmmui t h

this spring ring_ bei | ac i,nturn. in i aut | et

openi ng zir.om[tb?)%’?)f]a‘ier?fg%il%"pm fﬁtgﬁf&gnuﬂagpggnﬁsﬁﬁng Sgﬁlﬁﬁgbégﬁﬁ?gnser | ens
?_, | whi Cg bie@uéehm)ﬂeg\pieaihé @cpa‘uiaec:c m&ﬂburge, whidlti$ tthedisem pvilyt apeaing zzp torfee WEhM edge
ilter 9 in the directi of the, be WD o8

5si npl i f °88° A9 1t By een e %@8%‘?&2%@%“&%%“%@%“33& i} he

ar r anged 19 febptacipbbdyall, wilkiesonof tod laege ] mier thesd adnditighs; He aZoSpAETOFRYTSf 3 mm from

the surface of the |la ul Q | s, sdasl shoul d
not be ef&ozjéﬁfga},’erebcé%é{hrﬁﬁreag&naeerr%hvﬁ I%%U%F%gqgihggﬁlgﬁej’dm hg:gg& Vol ume, whi gﬁgl s in the

beam out lagftct deemnbilicy of thepmited aeeledy spagtyem f1j pddifongthgradiation INERSHY ¥d bet ween
the lanmp bul.b.2 aof the .er. inb BGoGa¥kl y 12 of the 10l anp
recept aclngga%a/af?e,cm\(}viby?tgglﬁ%%{n%“{pg% a?lgggm%ndggﬂt hese condi tio s, the ozone
at nosphere04t od Toeemtiddireet of she lanf inpdufediaging a srd-suppesine i edse 8119 Ronvect i on,

whi Chl OueI %biaf-l Nkt or RS YRS f-aéfﬁéiéﬁ Btk sﬂe&%r&:ﬁe@sﬂh Ii&tﬁd’ck@&fmaftd_g&pﬁﬂﬂﬂm_ d
wavel engt i speﬁrum R additi on, the radiation intensity is negatively
af f ect ed aby UABEG), ot dapitiary mle¢ttophagsemenddp Himgfikn sy etasisebher e.  100471The

enbodi mer[BM%] t ri'ﬁwill%gppp%g{'éh By RV RBle®inSR drrihdi PRAEds ichlgd dbdMadedgefil ter 9 is
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed, but
20  itis intended to cover modifications within the spirit and scope of the present invention as defined

by the appended claims.



15especially suitable for use as a radiation source for spectroneters in
I i qui d chromat ography (HPLC and UHPLC), in capillary el ectrophoresis, and
in thin-filmchromatography. [0048]1t will be appreciated by those skilled
in the art that changes could be nade to the enbodi nents descri bed above
wi t hout departing fromthe broad inventive concept thereof. It is
understood, therefore, that this invention is not limted to the particul ar
enbodi nents di scl osed, but 20it is intended to cover nodifications within
the spirit and scope of the present d.L;lYI\e/Ig\ti on as defined by the appended
claims. CLAIMS 1/we claim : | anp nodul e conprising a |anp
recept acligeelRdy (1) having a cavity (12) receiving a deuteriumlanmp (2)
having a | anp bul b made of synthetic quartz glass, the cavity (12) 5
havi ng a beam out | 0 N . | -1 c i Ssion
el enment (5), ang qug%éee&ﬂ%ﬁ%gg l?%,g}%@%%#%cbg?&e@%dg ﬁég\{ggg%woutlet
openi ng (e}iviog a dewsirde lofip Chkavingtilae buitrragds of sysihetic apigaass. tePpviydédng t he
deut eri um |. . - di iml,
whor on TR Bokbic opening () clored oy ER Sl TR &\ ARSI Py ee
r ecept aclfisfert{6sy lacged/in g bgarg ayslef Pajing @hen ygs K HiziontcahiraFasHon er‘F“&“‘?(ghge of
0.5 10 : 3. The |l anp nodul e according to Claim 2,
wherein t cgen%é%ﬁi%%m ]iargpﬁze)l d under a vacuumor is filled with an
oxygen-free gas, 4. The, | anp .nodul e accqrding to aiml, wherein
t he opti cal tra?rsﬁ*‘%‘%‘?‘%ﬁ“’%‘fl%%?fglr‘%&%?‘? W %fﬁ‘ﬁélﬁq?‘ﬁp ?‘%"e‘s B%sgf%n%‘{?flltﬁgt openi ng
(4) W t hcaits pRS bNge hinp Fcépild RAPlcitlga @ (2a), agapruving@ widrh inlbbnge Bhes | anp
nodul e according to Cdaiml1, wherein the |anp receptacle body (1) conprises
a metl8l | oI} 'ng body. 6. The | anp nodul e according to daiml,
wherein the VUV edge filter (6) is arranged directly on a surface of the
optical transm 3siTonlaep ewdnrt accing tv Gliie Zyehereio thel sep (Co)pie hildgndena vacuum
7. The | am e qj to Claiml, wherein the VUV edge filter (9) is
arrangedo iﬁﬁp hthaﬁlggfﬁ%ég'lteg > opening (4) with a spacing froma surface of
the optical transm ssion elenent (5) facing the deut ?ri um I,anB (22

4. The lamp module according to Claim 1, wherein the optical transmission clemen (5

is arranged in the beam outlet opening (4) with a spacing from the lamp bulb of a maximum 20 mm.

15 5. The lamp module according to Claim 1, wherein the lamp receptacle body (1)

comprises a metallic cooling body.

6. The lamp module according to Claim 1, wherein the VUV edge filter (6) is arranged

directly on a surface of the optical transmission element (5) in the beam outlet opening (4).

7. The lamp module according to Claim 1, wherein the VUV edge filter (9) is arranged
20  inthe beam outlet opening (4) with a spacing from a surface of the optical transmission element (5)

facing the deuterium lamp (2).

8. The lamp module according to Claim 7, wherein the VUV edge filter (9) has a

thickness in a range 0f 0.1 to 1 mm.

9. The lamp module according to Claim 8, wherein the VUV edge filter (9) has a

25  maximum thickness 0.3 mm.

10. The lamp module according to Claim 1, wherein the VUV edge filter (6; 9) is

selected from an absorption filter, an interference filter, and a combination of these two filters.
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8. The lanmp nodul e according to Caim7, wherein the VUV edge filter (9)
has a thickness in a range of 0.1 to | nm 9. The | anp nodul e
according to Claim8, wherein the VUV edge filter (9) has a 25 maxi num
thickness 0.3 mm 10, The | anp nodul e according to Claim1l1, wherein the VU
edge filter (6; 9) is selected froman absorption filter, an interference
filter, and a conbination of these two filters. 11. The lanmp
nodul e according to Claiml1, wherein the VUV edge filter (6; 9) conprises a
mul ti-layer material. 12 he | . i to daiml,
wherein the beaﬂ'gg‘?]Ia@{’nﬁﬂﬁﬁ?cﬁard'(“ﬁ}o@?%slégﬁ%e %gﬂgﬁ%ﬁg@éﬁﬂi de. 513. The
| anp noduybpraeconatingetmatélagi m 1, wherein the VUV edge filter (6; 9) has an
absorption edge in a range of 180-200 nm 14. The | anp nodul e
according to C gj¥ | b0, ¥h&6ia ARbesP Bktlet Senihgtis( 3)
arranged in a cgé\i%%la?&ggouc}%ctcﬁgm?gdn%hr ecept acl e body (1(?{ t%e second
spect r al séaledpedi®) thhautbidly a beam gui ded through the lanp bul b of the
deuteriumlanp (2) to the beamoutl et opening (4). 1015. The | anp nodul e
accordi ng to C g MmhdfmpWoedehdoldhg tseiaand whpeiatiieat UY adep fift8)(6i B hssehect ed
froma hal ogen | anp and a Igrg%g)h-em tting diode. 16. A spectral analysis
devi ce c@bsormtien #ge i anes b 3UPE according to C aim 1.

14. The lamp module according to Claim 1, further comprising a second spectral lamp
(3) arranged in a cavity (1a) of the lamp receptacle body (1), the second spectral lamp (3) having a
beam guided through the lamp bulb of the deuterium lamp (2) to the beam outlet opening (4).

10 15. The lamp module according to Claim 14, wherein the second spectral lamp (3) is

selected from a halogen lamp and a light-emitting diode.

16. A spectral analysis device comprising the lamp module according to Claim 1.
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