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YNYYIWEHUE TEPMETUYHOCTH
PEHTTEHOBCKUX OKOH
CEPUUN AP3 NPOU3BOACTBA
KOMMAHUU MOXTEK

P. Kpeiimon, www.moxtek.com, info@moxtek.com,
Opem, wmam Oma, CIIIA, 1.800.758.3110

HapyweHne repmeTU4HOCTU KOHCTPYKLIUHN
PeHTreHOBCKUX OKOH OKa3sblBaeT HeraTuBHoe
BANSIHUE Ha 3¢pPeKTUBHOCTb paboTbl AE€TEKTOPOB
PEeHTreHOBCKOro nsay4yeHus. N3BecTHo, 4To
MaTepuaJibl, KOTOpble 6bl MOJIHOCTbIO NPeAOoTBpPaATUIN
HaTeKaHWe NPUMEeCHbIX rasoB, He CYLLeCTBYIOT.
OpHako MeTop NpeaBapuUTesibHOM N1a3MeHHON
OYUCTKU NMOBEPXHOCTU METa/I/IN4eCKOoM onpaBsbl
PeHTreHOBCKOro OKHa No3BOoJiIsSieT 3HaYUTEe/IbHO
CHU3UTb ckopocTb AndPysum rasos. B ctaTbe
npuBepeHbl pesy/ibTaTbl aHa/IN3a FrepMeTUHHOCTHU
KOHCTPYKLMM PEHTreHOBCKUX OKOH MocC/ie NpoL,eccoB
XMMUYECKOM U NJa3MeHHOW OYUCTOK.

omrnaHus Moxtek - BemymIuil NPOM3BOAUTEND
PEHTTeHOBCKHUX OKOH, 00JafalolUX BBICOKHM
KO3pPUILIMEHTOM ITPOMYCKAHUSA HH3KOIHEpre-
THUYECKOI0 M3/Iy4YeHHs. YIBTPATOHKHE II0/IMMepHbIe
PeHTreHOBCKHEe OKHA, YCTaHOBJIEHHbIe B MeTajIhye-
CKYIO OIpaBy, MOTYT BCTPaMBaThCs B 3HEProguCIIep-
CHOHHBIE HETeKTOPhl PEeHTreHOBCKOTO H3JIy4YeHHH,
TaKHe, KaK, HalpuMep, AperdoBble KpeMHHEBEIe
netekTopsl (SDD). OKHa mpou3BoacTBa Moxtek mpo-
IIYCKAIOT HHU3KO3HEpPreTHyeckoe peHTreHOBCKOe H3JIy-
YeHHe, COXpaHss IIPU 3TOM IepPMeTHYHOCTh, OIpese-
nsiromyo 3¢deKTUBHOCTh paboThl AeTeKTopa. Moxtek
rapaHTHPYET, YTO CKOPOCTh JHUGPY3HUH Ha IIPAKTHKE
COOTBETCTBYEeT 3asBJIEHHBIM IIOKa3aTeasiM. XOTs
CTOUT OTMETHTH, UYTO He CYIIeCTBYeT TAaKOro MaTe-
pHaa, KOTOPBIH ObI CTAJI MIealbHBIM 6apbepoM s
rasa. IToatomy rassl Bce BpeMsi 6ynyT nuddyHIHpO-
BaTh CKBO3b KOHCTPYKIMIO OKOH. ITOCTOSHHO yiy4inas
repMeTHYHOCTb OKOH, Moxtek mccienoBana BIHsiHHe
Ha Hee I/Ia3MeHHOU IIOBEPXHOCTHOI OYHUCTKH MeTal-
JTMYeCcKOM OIPaBbl, IPOBOAMMOH Iepe]] KpeIIeHHeM
OKHa B OIIpaBy. Pe3y/ibTaThl IIOKa3aak, YTO IIPU 3TOM
JOCTUTAeTCs MOYTH Ha 40% CHUKeHHe CKOPOCTH AU~
Gy3uu reius CKBO3b FPAaHUITY MeXKAY KjleeM Ha OCHOBe
3MOKCH/HOM CMOJIBL (lajiee - K/leeM) K OIIPaBOM.
OoHO M3 OCHOBHBIX Ha3Ha4eHHUM PeHTIeHOB-
CKOTO OKHA — CIYKHUTb OapbepoM s MOJIEKYJ rasa.
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IMPROVING THE HERMETIC SEAL
ON MOXTEK’S AP3 WINDOW

R.Creighton, www.moxtek.com, info@moxtek.com,
Orem, UT, USA, 1.800.758.3110

Moxtek is a leading manufacturer of X-ray windows
for low energy X-ray detection. Moxtek manufactures
ultra-thin polymer X-ray windows that are attached
to metal mounts which house energy dispersive
X-ray detectors such as Silicon Drift Detectors (SDDs).
These windows allow for transmission of low energy
X-rays while maintaining a hermetic seal critical for
the X-ray detector's performance. It is well known
that no material is a perfect gas barrier and gasses
will diffuse through window assemblies over time.
Were showing the results of the analysis of hermetic
seal of structure X-ray windows after the processes
of chemical and plasma purifications.

ne of the primary functions of an Xray
window is to act as a gas barrier. It is well
known that no material is a perfect gas
barrier. Casses diffuse at different rates through
materials depending on many factors. Diffusion was
measured at different locations on
the window assembly and the epoxy-to-mount
interface was identified as a significant source of
diffusion. Efforts were made to reduce diffusion at the
epoxy-to-mount interface. Moxtek evaluated the leak
rate of helium in a window blank and metal mount
assembly. The window blank was used to eliminate
the diffusion signal from the thin polymer film,
thereby concentrating on the diffusion through the
metal-to-window frame seal. Helium is an industrial
standard in vacuum leak detection. Helium is a
small, inert molecule; a reduction in the diffusion of
helium through Moxtek window assemblies is a good
indicator that the diffusion of other gasses should
be reduced as well. Surface conditions on the metal
mount, such as contamination and surface energy,
play a key role in adhesion of the epoxy to the mount
which effects gas permeability. The effects of different
plasma cleaning processes on the surface of the metal
mounts were also evaluated by Moxtek in order to
optimize adhesion of the epoxy to the mount.

METHODS

Diffusion of helium through Moxtek AP3 window
assemblies was measured by using a fixture designed
to eliminate the effects of helium diffusing through
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CropocTh nuddy3uy MoJeKkysl ra3a CKBO3b MaTepH-
ajbl 3aBHCHUT OT MHOXecTBa ¢akTopoB. Juodysus
Opl71a M3MepeHa B Pa3/MIMYHBIX TOUKAX KOHCTPYKLIMH
PEHTIeHOBCKOTO OKHA, HO OCHOBHOM HCTOYHHK ee
BO3HUKHOBeHHUSI ObUI OOHapy>keH Ha TIpaHHUIE pas-
Jlera KJer-oIlpaBa. 3ajada COCTOS/Ia B CHUKEHUU
cKopocTH nuddy3ny Ha y4dacTKe COeJHHEHHsS Kies
C OIIPaBOM.

CriellannCThl Moxtek M3mepsuin cKOpocTh AuMOY-
3MM I'eJIMsI, MCIIONbB3Ys B XOZe IKCIIEPHUMeHTa CIIeLIHalb-
Hoe "OIIBITHOe' OKHO. OT/IIMYMe OKHA, HCIIONb3YeMOro
B 9KCIIEPUMeEHTe, OT CTAH/IAPTHOIO 3aKJII0YaJIoCh B TOM,
YTO CUTHAJI 00 yTeukKe ra3a CKBO3b CAMO OKHO He IIpO-
XOAMWI. ITO I03BOMISUIO boree METANBHO ITPOAHAIM3H-
POBaTh M3MeHeHHe CKOPOCTH AUPPY3UH aTOMOB reslvsl
CKBO3b 00/1aCTh MeK/ly OKHOM K OITPaBOH. KaK M3BeCTHO,
6rarogapsi BEICOKOK TeKy4YeCTH 3TOT XMMHYECKUM JIer-
KUK HHEepPTHBIM OJHOATOMHBIM Ta3 SIBIS€TCS YHUBep-
CaJIbHBIM TECTOBBIM Ta3oM sl OOHApy>KeHHUs yTedek.
COOTBETCTBEHHO IIOHIKeHHe CKOPOCTH ero Juddy3uu
CKBO3b I'PaHHUILY pasfiesia CTAaHeT CBUAETeIbCTBOM TOrO,
YTO CKOPOCTh AUPDY3HUH OCTATIBHBIX [A30B TOKE YMEHb-
IUTCS. [TapaMeTPhl COCTOSHHSI IIOBEPXHOCTH MeTaJIU-
YecKOH OITpaBhl, TAKHe KaK 3arpsi3HeHUe U [1I0BepXHOCT-
Hasl SHeprysi, UrPaloT 3HAUUTE/IbHYIO PO/Ib B afiTe3UH
KJles Ha II0BepXHOCTH OIlpaBhl. CrefoBaTe/lbHO, OHHU
OKa3bIBAIOT BJMSHHE M Ha Ta30[POHHIIAEMOCTb.
Crerppanuctel Moxtek — mocTaBuiau Iepen cobom
LieJTb - IT0A06PaTh OIITHMAJIbHbIE ITAPaMETPBI IIPoLiecca,
obecrieyrBarOMe MaKCHMA/IBHYIO a[re3dio Kies Ha
TIOBEPXHOCTH OIIPaBbl. [ 3TOT0 OHU U3MepsiIH BIIU-
SIHHe Pa3/TIMYHBIX [1apAaMEeTPOB Ha Ia30IIPOHHUIIAEeMOCTh
IIPH I[1JIa3MeHHO OYHCTKe [I0BepXHOCTH.
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IpaHMLA pasaena Mexay Kieem v onpasom

Epoxy-Mount Interface AP3 Window

l PeHTreHoBCKOoe OKHO cepun AP3
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<— Epoxy
Knew Ha 0CHOBE 3MOKCUAHOM CMOJIbI
Metal Mount

MeTannun4yeckas onpasa

Puc.1. Cxema oug¢y3uu 2a3a cKeo3b 2paHuly
Kneli-no8epxHOCMb 0Npasbl PeHM2eH08CK020 OKHA
Fig. 1. Epoxy-mount diffusion path in AP3 Window
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Puc.2. Tunu4Hoe 3azpsi3HeHue, 06HApY Kusaemoe Ha mMmeman-
Auveckoli onpase okHa (U306paxkeHue NoAy4eHo Ha PM)
Fig. 2. Typical contamination found on metal mounts

anything other than the area of interest, and by
using a window blank to isolate diffusion through
the metal-window frame seal. Window assemblies
were exposed to helium for long periods of time until
a steady state diffusion rate was achieved. The epoxy-
mount interface was one area identified as a source of
diffusion (Figure 1).

In order to reduce diffusion of gasses through
the epoxy-mount interface, plasma cleaning the
mounts was investigated as a way to reduce surface
contamination on metal mounts and to increase
wettability of the epoxy. SEM/EDS analysis was done
to check for possible contamination on the metal
mount before and after plasma cleaning. XPS was
done to compare plasma cleaning processes and a
chemical cleaning in their effectiveness in removing
contamination.

Wettability of the epoxy on the metal mount was
evaluated by checking the surface tension of the
metal surface using dyne solutions.

Finally, solid metal disks were epoxied into window
mounts so that all interfaces with the epoxy would be
epoxy-to-metal. Some mounts were plasma cleaned
prior to attaching while others were not. All parts were
then evacuated on the vacuum side and then exposed
on the other side to 1 atm of helium for 10 hours
allowing a steady state diffusion to occur. Diffused
helium was detected using a helium leak detector.

ANALYSIS/CONCLUSION

The results from the SEM/EDS analysis on metal
mounts showed areas of carbon based contamination
that could affect how well the epoxy bonds to the metal
mount (Figure 2). The XPS data in Figure 3 compares
the effectiveness of different plasma processes in the
removal of carbon based contamination. In all cases,
plasma cleaning was more effective in removing
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bes ouncTkn
No clean

XuMunyeckas o4mncTka
Chemical clean

MnasmeHHas o4mcTka.Obpasel N21
Plasma Process 1

MnasmeHHas oumctka. Obpaseu, Ne2
Plasma Process 2

MnasmeHHas oumnctka. O6pasew, Ne3
Plasma Process 3

MnasmeHHas ounctka. Obpaseu, N24
Plasma Process 4

MnasmeHHas ounctka. O6pasew, Ne5
Plasma Process 5

MnasmeHHas oumnctka. O6pasew, N26
Plasma Process 6

30 40

OTHOCUTENbHOE copepXKaHme yrnepoaa, % / Relative Percent Carbon

Puc.3. OmHocumenbHoe co0ep>kaHue y2Aepoda Ha N0BEPXHOCMU ONPABbl NPpU PA3AUYHBIX YCAOBUSIX O4UCMKU, U3MEPEHHOe
C NOMOWbto Memodda peHM2eHo8cKol Gomo3neKmpoHHOL cnekmpockonuu
Fig. 3 Relative percent carbon measured by XPS on metal window mounts that were cleaned by different processe
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METOAUKA NCMbITAHUN

Insg npoBefeHHUs HM3MepeHHUH AUPPY3HUHU Tenus
KOHKPETHO TOJIbKO Ha TPaHMUIIe pa3fiesna KIeH-TI0BepX-
HOCTH OIIPaBbl, KOHCTPYKIIMSI OKHA ObIa HM3MeHeHa.
Ona mo3BosIsiyIa UCKIIOYUTH JUPPY3HI0 aTOMOB CKBO3b
caMy CTPYKTYPy OKHa, a TaKyKe CKBO3b [PaHHUIIY OKHa
Y1 paMOYHOIO YIUIOTHHUTess (puc.l). [lasee B TeueHUe
IJIMTENbHOr0 IIepHoJa BpeMeHH B 06beM KOHCTPYK-
LMK OKHA HAITYCKaJI{ IeJIUK 0 MOMeHTa CTabuiu-
3allMM CKOPOCTH JUPPy3HH. [paHHLIA pa3fena KIeH-
[IOBEPXHOCTh OIIPaBHl OblIa €UHCTBEHHBIM MECTOM,
Ifie JeTeKTHPOBaIach fUPOY3Us aTOMOB rejiu.

C Lenbl0 CHUXKeHHS CKOPOCTH IUGQPY3HUU CKBO3b
IPaHHIly K/IeH-TIOBEPXHOCTb OIPaBhl OBIT HCIIONB30-
BaH MeTO/ NpeJBapUTeNbHOM I1JIa3MEeHHOHN OYHCTKHU
IIOBEPXHOCTH OIIpaBbl. HabnomaeMmoe IIpu 3TOM IIpO-
Ilecce YMeHBbIIEHKe ee 3arpsi3HeHHUsI CII0COOCTBOBAIIO
IIOBBIIIEHUIO AJF€3MOHHON CIIOCOOHOCTH ITOBEPXHO-
CTH. JI151 OLIeHKH 3arpsi3HeHU s II0BePXHOCTH OIIPaBEI
0 W IIOoCe IIpolecca IUIAa3MEeHHOM OYHCTKU Oblia
HUCCIeloBaHa ToOIOrpadus IIOBEPXHOCTH MeTOIOM
CKaHUPYIOLEH 3M1eKTPOHHOM MHKPOCKOIIMU. 3aTeM
METOJOM DJSHeprofgHCIepCHOHHOM PeHTTeHOBCKOU
CIIeKTPOCKOIIMH IIPOBOAMJIOCH KAPTUPOBaHMe II0BEPX-
HOCTH [JId OIlpelleJleHHs ee 3JIeMeHTHOIO COCTaBa.
MeTop, peHTreHOBCKOM (OT037eKTPOHHOIM CIIeKTPOo-
CKOIIMHK II03BOJIMJI CPAaBHUTb COCTOSIHHE IIOBEPXHO-
CTH 1[O0C/e ITUIa3MEeHHOM M XHMUUYEeCKOM OYMCTOK.
JIJ151 OLleHK Y aiTe3HOHHOK CIIOCOOHOCTH ITOBEPXHOCTH
OIIPaBbl OIlpelie/IsyId ee CMayHuBaeMOCTb. [IJ1s1 3TOro
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carbon based contamination than only using Moxtek’s
standard chemical cleaning.

Increasing the wettability or surface energy of
the metal mount is another key factor in improving
adhesion. Figure 4 shows the effect of plasma exposure
times on surface energy. The highest dyne solution
was 72 mN/m and was reached within 1 second of
exposure to plasma. It is possible that the surface
energy continued to rise after one second, however; the
rapid increase in surface energy over time measured in
this experiment was sufficient for this application.

The final test, Figure 5, was to measure the
diffusion rate of helium through the epoxy-to-metal
interface of assemblies where metal mounts had been
plasma cleaned and metal mounts that were not
plasma cleaned. The bars in red are the helium steady
state diffusion rates of window assemblies whose
mounts were only chemically cleaned. The blue bars
show the steady state diffusion rates of assemblies
whose metal mounts were plasma cleaned by Process
6 from Figure 3 prior to attaching the solid metal
disks. A 41% average decrease in helium diffusion rate
occurred in parts that received a plasma clean from
the ones that did not.

Plasma cleaning metal mounts reduces carbon
based contamination and increases the surface
energy leading to better adhesion of the epoxy to
the metal mount. Understanding the effects of
different plasma processes on surface conditions
is critical to achieving a better bonding surface
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Puc.4. 3asucumocmpb nogepxHoCmHol 3Hepauu om epe-
MEHU NAd3MEeHH020 06Ay4eHUsI NOBEPXHOCMU 0Npasbl
Fig.4. Surface energy as a function of exposure time of
plasma on a metal surface

IIPOBOAMIIN H3MepeHHs Ko3pPHUIIMeHTa MOBEPXHOCT- CHEHTPGMETP € BbICOKOW
HOI'0 HaTSI>)KeHU S ATIOKCUOHOTO KJIes. NPON3BOANTENbHOCTBIO

3aTeM MeTaj/IM4eCKHe YacTU PeHTTeHOBCKOIO
OKHA CKJEeHJH C OIpaBoH. IIpU 3TOM HeCKOJIbKO
06pa3oB IpelBapHUTe/NbHO IIOABEpIIH IIJIa3MeH-
HOHM OYMCTKe, OCTajJbHbIe Xe He ObIIM OYMIIeHBI.
[Tocne 4dero 6bIM CO3MAHBI TaKHe YCIOBHS, KOIZQ
C BHYTPeHHEeH CTOPOHBI OKHA HaXOJLHJICA BaKyyM, a
C BHeIHeN CTOPOHBI - rejluH. OIPeccoBKy IIPOBO-
OHIU I104, JaB/IeHHeM 1 aTM B TeueHUe 10 4acoB. 3a 3To
BpeMsl yCTaHaBJIHUBajIach CTabUIbHASL CKOPOCTh AXG-
by3un. 14 ee u3MepeHUs HUCIIOIb30BAIN T'e/IMEBBIH
Te4YyeucCKaTeslb.

OBCY)XXAEHWE PE3YJ/IbTATOB

Pe3ynbTaThl HCCIeJO0BAHUI IOBEPXHOCTH OIIPaBbI
MeTOAaMH CKAaHUPYIOIeH 31eKTPOHHOH MHKPO-
CKOIIMK M SHEProAHCIIePCHOHHON PeHTIeHOBCKOH
CIIeKTPOCKOIIMHU I03BOTHJIN OOHApPYKHUTh Y4YaCTKH,
3arpA3HeHHble IIPeMMYINeCTBeHHO YIJIepOAOM
(puc.2). JlaHHBIe 3arps3HeHHs] MOTYT OKa3bIBaTh
BIAMSHHE Ha aATe3HOHHYI0 CIIOCOOHOCTH IIOBEPXHO-
CTHU OIpaBHl. [laee MeTONOM PeHTIeHOBCKOH $OTO-
3JIeKTPOHHOM CIIeKTPOCKONIHUHU CPaBHUIH OTHOCH-
TeJIbHOE COAEep>KaHHe YI/epoAa Ha IIOBePXHOCTH
OIIPaBBl IIOC/E PA3JIHUYHBIX CIIOCOOOB ee OUYMCTKH.
AHaH3 Mo/y4eHHBIX Pe3y/1bTaToB (PUC.3) II03BOJISIET
C YBEepEeHHOCTBIO TFOBOPUTbH, UTO BO BCeX CIydasx
IJIa3MeHHas O4HCTKa bosee 3dpPeKTHBHA B ymane-
HUU yIVIepofa C IOBEPXHOCTHU OIPaBhl, YeM CTaH-
OapTHBIM MeTOJ XHMMHUYeCKOH OYMCTKH, HCIIOJIb3ye-
MBIU B HaCTOsIIIlee BpeMsl.

..Opﬂcs Tel: +31 26 319 0500
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Ipyro Kkino4eBOoM GAaKTOp IIOBHIIIEHHS TIepMe-
TUYHOCTH Ha IPaHHUIle KJIeH-0IpaBa — BBICOKAS CMa-
YMBAaeMOCTbh HJIM IIOBEPXHOCTHAS 3HEpPrusi, KMeHHO
3TH CBOMCTBA BJIHSIOT Ha yBeJlHYeHHe aJre3lOHHON
cocobHocTH. Ha puc.4 n3obpaskeHa 3aBHCHMOCTH
[IOBEPXHOCTHON SHEPIUH OT [JIUTEJIBHOCTH OIlepa-
LMK OYMCTKHU. HaMJIydIIMH pe3ynbTaT, KOTOPBIH
yOaJIoch AOCTUYD - 5T0 72 MH/M IpH AJIUTeNbHOCTH
IIJIa3MeHHOro obnydeHus t=1 c. Bo3MOXKHO, IIOBepx-
HOCTHAsI SHEPrus MpofoKaia 6Bl PacTH M Aablle,
HO IOCTUTHYTble 3HauUeHUs YA0BIeTBOPSIIU YCJIOBUSIM
IIOCTaBJ/IEHHOM 3aJa4H.

Pe3ynpTaThl QUHAIBHBIX H3MEPEHHUN IIPelCTaB-
JIeHBl Ha pHUC.5. OHU MOATBEPKIAIOT, UTO CKOPOCTh
nuddy3un CKBO3b KOHCTPYKIIUIO C ONPaBOM, KOTO-
pasi moJBepraaach IJIa3MeHHON OYHCTKe (BBIJIeIeHBI
CUHHUM LIBEeTOM), Ha 41% HMXKe, 4eM Yy KOHCTPYKLHHU
C OIIPaBOI, KOTOPasI He ITPOXO/KJIA ITOLOOHYI0 OUHUCTKY
(BBLIEIEHBI KPACHBIM IIBETOM).

Meton 1UIa3MEeHHOM OYHCTKHU II0BEPXHOCTH
OIIPaBbl PEHTIeHOBCKOI'O OKHA I103BOJISIeT 3HAYU-
TeJIBHO YMEHBIIUTH COJlepPsKaHUe IPUMeceH yIaepona
Ha ee IIOBEPXHOCTH, a TakKe YBeJIUYHUTh [IOBEPXHOCT-
HYIO SHEpPruIo WK, UHBIMHU CIOBAMH, afre3HOHHYIO
CII0COOHOCTh IMOBEPXHOCTH. [IOHMMAaHHe BIHSHUS
[IapaMeTPOB IIIa3MEeHHOM OYHCTKH II0BePXHOCTH
OITPaBbl II03BOJISIET CYIIECTBEeHHO YIY4LIUTh IepMe-
THUYHOCTh IPHU CKJIEHMBAHHUHM PEeHTI€HOBCKOI'O OKHa
U oIrpaBbl. HecMOTpsl Ha TO, YTO HU OJUH MaTepHaI
He I103BOJISIET IIOJTHOCTBIO UCKJIIOYUTE BIHUSIHUE OUd-
oysuu, Moxtek moctosHHO paboTaeT Hap yayulle-
HHEeM TepMeTUYHOCTH PeHTIeHOBCKHUX OKOH. n
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CKoOpOCTb AN PHY3NN B Cyyae, Koraa NnoBEPXHOCTb ONpasbl
He nozsepranach NiasmMeHHOM O4MUCTKe
Diffusion rate of assemblies without plasma cleaned mounts

Bl CkopocTb Anddy3nn npu NnasMeHHOM o4YNCTKE
NMOBEPXHOCTM OMpaBbl
Diffusion rate of assemblies with plasma cleaned mounts

Puc.5. Pazauyvus 8 ckopocmu ougdy3uu amomos 2eaust 9ns
0npas, N08epxXHOCMU KOmMopbix N008ep2aAUCh NAA3MEHHOU
04UCMKe U He N008ep2anuch

Fig.5. Difference in steady state diffusion of helium from
mounts that were treated with plasma prior to attaching
metal blank and those that were not

that reduces the diffusion of gasses, including
helium, at the epoxy-metal interfaces. While
no material is a perfect gas barrier, Moxtek is
continuously working to improve the hermetic
properties of X-ray windows. ]

I'PY30BOM KOCMHUYECKHH KOPAEBJ/Ib "AJIBBEPT SUHIITENH"

5 nioHs 2013 roga ¢ KOCMOZPOMa BO PpaHLy3CKom
lBMaHe Ha pakete-HocuTene Arian-5ES 6bin 3amy-
leH B KOCMOC aBTOMATU4eCkuil neTarenbHbIi
annapat “"AnbbepT JiHwTeAH". OH [OCTaBUN
noyTu 7 TOHH rpy3a Ha MKC, Haxogswytocs Ha
BbicOTe 360 KM Haj 3emnen, NpUCTLIKOBABLLMCH
K CTaHumuW yepe3 10 fHei. Beuay pasHornacuid
mexay cneumnanucramm HACA u Pockomoca, B03-
HUKLUIMMU 13-32 BO3MOXHOCT 3arpA3HEHNS rpy30-
BIKA NAECeHbI0 1 6aKTepUsMU, OTKpLITUE NKOKOB
6b1n10 33aepkaHo. Mo NaHam rpy30BUK OCTAHETCS
NpUCTLIKOBAHHLIM [0 28 OKTA6pS, Mocie yero
ByoeT coXokeH B armMocepe Hag HeobuTaemon
Y4acTbio TUXOro okeaHa. [lee KIloyeBble CUCTEMDbI
KOCMM4eckoro  kopabns “"AnbbepT DWHWTenH",
3Be34HbIA AaTumk SEDI6 — onTuyeckoe yCTpout-
CTBO, OMpedensioliee OpUeHTaUMiO  kopabns

38 ®oToHMKA N25/41/2013

M0 pacnonoXeHuto 3se3a, U Bugeometp — $oto-
NpUeMHbIA Npubop AAs Noay4eHus 06paTHOM
CBS3M NPU CONMKEHWN WU CTLIKOBKE, CHABXKEHDI
M3C-marpuuamu CCD47-20 npon3soAcTBa KOMMa-
HIN e2v.

Ha Tepputopun Poccum oduumanbHbIM Juc-
TPMBLIOTOPOM  KOMMAHWW €2V SBASIeTCS  KOM-
naxus "HMK "OotoHnka". Ocoboe mecTo B ee
LesTenbHOCTU 3aHMMaeT pa3paboTka yCTpoWCTB
Ha 6ase doTouyBcTBUTENLHLIX M3C- M KMOI-
MATpuL, BeJYLMX MMPOBLIX MPOU3BOAMUTENEN.
KomnaHus cneuuanuampyetcs Ha MocTaskax
ONTHYeCKMX  YCTPOMCTB,  (OTOYYBCTBUTENb-
HbIX 3NEKTPOHHBLIX KOMMOHEHTOB U  CUCTeM
Ha ux 6ase NpeAnpuUSTUAM-TIPOU3BOAUTENSM.
Tak, B pamkax pabotbl VI BOeHHO-MOpCKOro
canoHa komnauus "HIMK "OoToHMKA" COBMECTHO

C npom3BOAMTENEM TennOBU3MOHHLIX MOZYNeN
N kamep - komnauuen Guide Infrared, npo-
Benu B CaHkT-MeTepbypre n Mockse ans Bcex
KENAOLMX CNeLMannUCToB CeMUHApbl HA Temy
"NlpUMeHeHMe TENNOBU3NOHHLIX MOAYAeR ans
00HapyXeHNS W MAEHTMPUKALMN  0ObLEKTOB".
Cpean pacCMOTPEHHbIX BOMPOCOB: MPUHLMMLI
MOCTPOEHMS TeNNOBU3MOHHON CUCTEMbI; THMbI
NK-ceHcopoB 1 X Kknaccudukauns; npeumyle-
CTBA W HeJOCTATKW PasfIMyHbIX TUMOB CEHCOPOB
ANS pelleHus 33434 BUAEOHA6NI0AeHNS; OCHOB-
Hble GaKTOpbl, BAMSIOLLME HA AaNbHOCTL 06HA-
PY)KEHNS; METEOPONOrMYeckoe BANHME (TyMaH,
AOXAb); OCHOBHbIE NAPAMETPLI TENNOBU3NOHHDIX
MOZyNel; Heoxnaxzhaemble MOAYAM AANbHero
MK-gmanasoHa.

http://ru.wikipedia.org; www.npk.photonica.ru




MCTOMHMK PEHTTEHOBLKOID HINYHEHUA
C ep 4 MAGNUM®

<

[leTeKTOP PEHTIEHOBCKOTD MANYUEHWA
cepvin XPIN-BT®

Cumtante Hac
YacTbio Balwen
uccnefoBaTeNbCKou |
rpynnbl

bnarofapa BbICOKOW NPOYHOCTH U MaNOMY BECY, UCTOYHMKKU U AETEKTOPbI PEHTIEHOBCKOrO
u3nydeHma komnauuu Moxtek® ngeanbHO NoaXoAAT ANA KOHCTPYMPOBAHWMA MOPTATUBHLIX U
HacTONbHbLIX NPpMBopPOB ANs peHTreHoGAYOpPeCcUeHTHOro aHanusa.

KombuHauma aetektopa cepuu XPIN® u ucrouHmka cepun MAGNUM® nossonser npoBoauTh
BbICOKOTOYHbIE M3MEPEHUA ANA TaKUX aKTyaNbHbIX 33434, KaK aHanus NerkmMx anemMeHToB, COPTUPOBKA

CNNaBoe, DﬁHEp‘y‘H{EHHE MOCTOROHHKMX BELWECTE B NPOAYKTaX U NO4BE,

Anpec: 452 3anag 1260 Cegep/ r. Opem, wrar K07a, noyroasd wugesc: B4057, CIWA M ox I E
Tapedon: 1.801.225.0930/ Gacnnatkil somep: 1.800.758.3110/ Cair: www.mextek.com /MO0 9001:2008

* HapéwHan pabora
* [IpOYHaA KOHCTPYKLUMA
* BLiCOKan cTeneHb MHTErPaUKnK

* Manblil BeC, KOMNAKTHOCTb, HU3KOE IHepronoTpebaeHue

3a Bonee nogpobHoil wHpopmaumei Bel momeTe oBpatMTLCA K TOProsomMy NpeacTasmTento,
KOHTaKTLI KOTOPOro YHa3aHbl Ha caiTe www.moxtek.com WaK Hanucate Ha noyTy info@moxtek.com




