MynbTUOTOHHBIV KOH(DOKanbHbIN Mukpockon A1 MP+/ATR MP*
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MynbTUOTOHHBI KOH(OKaNbHbIA MUKPOCKON




© MynbTuhoTOHHbIE KOHOKanbHble MuKpockonsl ATMP+/A1R MP+
obecneunBaioT GbICTPOE 1 YETKOE NOJyyeHe M306paXeHuit ry6okuX coeB
TKaHM XMBbIX OPraHN3MOB, PacLUMpPsisi TeM CaMbIM FPaHuLbl TPaANLIMOHHBIX
VcCiejoBaTesIbCkiiX METOf0B NMPUMEHsAEMbIX B Grosiorui.

© CBepXBbICOKasi CKOPOCTb NOMyyeHNst n306paxeHuit, gocturatowyas 420 kappos/
cek (512x32 nukceneit), BMecTe ¢ MyNlbTU(OTOHHBIM (hOPMUPOBaHIEM
1306paXeHuit C NCroNb30BaHMeM BbICOKOI(dEKTUBHO ONTKY 1
pe3oHaHcHoro ckaHepa ATR MP+.

* Monyyenue usobpaxeHnii rybokix cioes TkaHu o6pasLa npyu nomoLLy
netektopoB NDD pa3mMeLeHHbIX PSAOM C 3afHei anepTypoii 0GbeKTIBa.
HefjaBHO CO3fjaHHbIe CBEPXYYBCTBUTENbHbIE apceHnA-(ocdng rasnmesble
(GaAsP) NDD-geTeKTOpbI 03BOASIOT NOAY4UTL 306PaXKEHMn MO3ra Mbiluy in
Vivo Ha rnybuHe cabilue 1,2 MM.

© QyHKLVS aBTOMATUYECKOV I0CTUPOBKM f1asepa npeaycMaTpuBaer GbicTpyio
KOPPEKTUPOBKY CMELLEHIA MH(PaKPaCcHOTo 1a3epHOrO iyya nocsie U3MeHeHust
ASMHBI BOJIHbI MHOTOOTOHHOTO BO36YXAEHNS.

 VIHdppaKpacHbili N1asep MOAKMIOYALTCH K MUKPOCKOMY NPy MOMOLM
KOMNAKTHOTO OMTUYeCKOro 6510Ka COAepXKaLLEero akyCTooMTUYeCKMit MOBYNATOP
1 BbINOSHSIOLLEr0 (YHKLMM AaBTOMATUHECKOW H0CTUPOBKOI flasepa.

© COBMECTUM KaK C MPSIMbIM, TaK U C MHBEPTUPOBAHHbBIM MUKPOCKOMOM.
06ecrneynBaeT noyseHre ONTUMANbHbIX MySbTUhOTOHHBIX U306paxeHuil Npyu
MCCNEROBAHNAX MO3Ta, APYTUX HEVipOBUONOTUYECKUX MPUMEHEHI 1
nony4eHue in vivo n306paxeHui X1Bbix OpraHu3mMos

- = o B
- T —— 9
« |

’ s

B coyetanum ¢ NI-E

YauButenbHo rny6okoe uccnegoavue — A1 MP+/ A1R MP+ otyeTnueo
BM3yanusupyet cBepXrny6oKylo AUHAMUKY B XXUBbIX OpraHu3max.

B coyetanum ¢ TI-E B coyetaHum ¢ FN1




HoBbiii cBepxuyBcTBUTENbHBIN GaAsP NDD gertektop mo3Bosser nonyyathb in vivo YeTkue nsobpaxexus Gonee rnybokux
CJ10€B TKaHu o6pa3u03 Yem npexpe u npepcraBnaet coboit A0CTAaTOYHO MOLLHOEe yCTpOI?ICTBO ANA aHanusa, Hanpuwmep, Heil-
POHOB MO3ra XWBbIX OPraHN3mMoB.

MonyyeHne n3o6paxxeHuii FMYGUHHBIX CTPYKTYP MO3ra XWUBOI MbiLUW.

MonyyeHre n306paxeHnit MO3ra XIBOIi Mbil (B BO3pacTe 4 Hefienn) Noj aHecTe3ueii ¢ ucnonb3osaxneMYFP-H meToom oTkpbITOro Yepena.
Bu3y BCEX MU HeiipoHoB cnos V 1 6onee raybokux r s ny6okoe I Ve JocTuraet-
€A AnA 3-ex MepHoro I [NleH[puTOB pac Ha rnybute Gonee 1,1 mm.

Benoe seuecteo wosra Macuwrat 20 mias

Mporox
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TUnOKaMRasHbie MpawWTaTbbi KETkn  Macutat 20 wk

Tunnoxawn, 30 yeenexoe wsoGpaxeie

W306paxenue caenaHo npu nomotum GaAsP NDD pgetektopa u obbektusa CFI75 Anoxpomat 25xW MP (uucnosas
aneptypa - 1,10 MM, pabouee pacctositue - 2,0 Mm).

Dotorpachua cienaxa npu noaaepxke:

Jloktopa Pbocyke KaBakamu (Ryosuke Kawakami), soktopa Tepymaca Xubu (Terumasa Hibi), goktopa Tomomu
Hewmoto (Tomomi Nemoto), VccniejoBaTenbekuit IHCTUTYT 31IEKTPOHHBIX HayK, YHUBEPCUTET XOKKango.

Pe3oHaHcHbIi ckaHep Nikon criocobeH nonyyatb 1306paxeHns Ha LOCTATOMHO BbICOKOI cKopocTu (420 KappoB/cek) U ABASETCA CaMbiM BbICTPbIM
MyHbTI/IqJOTOHHbIM MWUKPOCKONOM B MUpE, WUCMOJIb3YIOLWNM TEXHONOTNI0 TOYE4YHOro CKaHUpoBaHUA. YHUKaNbHbIM 371EMEHTOM B 3TOM yUpOﬁCTBe
ABJIAETCA 3epKano pe30HaHCHOro CKaHepa, cnocobHoe perncTpupoBaTb Msoﬁpax(eva Ha 3HaunTeNbHo 6osiee BbICOKOM CKOpPOCTK MO CpaBHEHWIO C
TPAAVILMOHHBIMU rafbBaHOMETPUYECKUMY CKaHepami. ONTUYecKas CUCTeMa KOHTPOA MOJSIOKEHWe PE30HAHCHOrO 3epKaia B PeXuMe peasibHoro
BPEMEHM PErynunpyeT 4actoTy NUKCeU3aLmun 1 No3BOJISET MoslyyaTh Gonee CTabunbHble, reOMETPUYECKN NPaBUIIbHBIE U PAaBHOMEPHO OCBELLEHHbIE
I/IBDGPB)KEHVIR AaXe Ha BbICOKUX CKOPOCTAX. J710 obecneymBaet ycneluHyio Bu3yanusauvio GbICprIX V3MEHEHUN B XKMBbIX OpraHusmax, Hanpuwmep,
Peakuunn XnBbIX OpraHN3MoB, JUHAMUKY U BBaMMDHEﬁCTEMﬂ KNeTok.

Busyanusauus npoueccoB MUKPOLIMPKYNALMM B XUBbIX 006pasLax

KneTkv KpoBu B KPOBEHOCHBIX COCY/aX XBOTO OpraHu3mMa bl Bo3GyxX/ieHbl theMToceKyHAHBIM MMMYNIbCHBIM WK Na3epoM co CBepXCKOPOCTHbIM Pe30HAHCHBIM CKa-
Hepom ATR MP+. Ux neg 6buin 3aperucTpug B hopMe Tpex nocnefoBaTeNbHbIX (yopecLeHTHbIX 1306paxeHuii Ha ckopocTu 30 Kaapos/cek (30
MCeK) B TPeX OTAE/bHbIX LIBETOBbIX KaHasax.

CTpenka yka3biBaeT Ha nepemeltieHue saep Genbix KPOBAHbIX KNETOK.

Bbinn BO3GY>X/ieHbI 1 3aperncTpupoBaHbl TpU (yOPECUEHTHBIX 30HAA — AAPO (CUHWI), SHAOTENNI (3eNeHbIi) 1 NNasMa (KpacHbIf).

[IMHHOBONHOBBIY CBEPXOLICTPBIN N1a3ep B COYETaHUM CO CBEPXCKOPOCTHLIM PE30HAHCHBIM CkaHepoM 3(hheKTUBHO CHKaeT doTonoBpex/eHie U NpeocTaBseT Bo3-

MOXHOCTb 101y MynbTUG! 61nomonekyn c By
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3.46 cex 3.49 cex 3.52 cex 3.55 ce

Paspetuenue: 512x512 nukcenet, u3o6paxeHue nonyyeHo Ha ckopoctu: 30 KaipoB/cek, 0GbEKTUB: 06BEKTUB C BOAHOM UMMepcyedt 60X.
®ororpacus caenaHa npu noaaepxke fokropa Carown Huwumypa (Satoshi Nishimura),

OTpeneHve KapavoBackynApHO MeavLnHbl, Tokuiickuin yHusepcuteT, TSBMI, Tokuiickuit yHusepcutet, PRESTO, finoHckoe areHTCTBO Hayki U Tex-
Homorum.

CKOpPOCTHOE noJy4eHne 1306paXKeHnii Mo3ra XNBOIN MbILLK

Kopa ronoBHoro mMosra Mbitum (Bo3pact 4 Hepienu) Gbina u3yyeHa METOZOM OTKPBITOTO Yepena nog aHecTesuedt ¢ ucnosbsoanuem YFP-H. B xBocto-
BYlo BeHy Gbin BBefeH SRB (cynbdhoposamu-B). Mcnonb3ys pesoHaHcHOe ckaHupoBaHue Npu MOMOLLM 3nMcKonuyeckoro Aetektopa GaAsP NDD -
MOXHO NOJy4uTh I TOKa KpOBY B P: A

XKentblit: nupamupansHele knetku EYFP B cnoe V
KOpb! FOJIOBHOMO MO3ra

Kpogotok

60 kappos/cek { . $ A 75 KappoBlcek

~

15 kaposlcex

f —X
Macwrab 5 Mkm

oTorpadus caenana npu MoAepxKe:
[okTopa Pbocyke Kasakamm (Ryosuke Kawakami), goktopa Tepymaca Xu6u (Terumasa Hibi), goktopa Tomomu Hemoto (Tomomi Nemoto),
WccnepoBatennekuit MHCTUTYT 3NEKTPOHHBIX HayK, YHUBEpCHTeT XOKKaito.




Mony4eHne uso6paxenuii ray
cTaHpapTHoro getektopa NDD

MBOGPa)KeHVIﬂ FﬂyﬁOKVIX 30H KOpbl rOJIOBHOI0 MO3ra JXUBbIX Mblwwen

& e S AR Kopa ronoeHoro mosra MHAM H mblm B Bo3pacTe 5 Hefenb
- 6h|ﬂa WU3y4yeHa MeTOAOM OTKPbITOro Yepena. Bcs d)OpMa AeH-
ApUTa NMpamMuaanbHoil KNeTku B cnoe V sKcnpeccupylolias
EYEP Gbina BU3yanu3upoBaHa OT HUKHETO A0 MOBEPXHOCTHOrO
cnosi. Kpome Toro, Gbin Takxe M3y4eH hnyopecueHTHblit curHan
ot 6enoro Beljectsa B 6onee rnybokux 30Hax.

CneBa) 3D peKOHCTPYKLWA 306paxeHs

Cnpasa) V306paxeHus Z cpe3os
CBepxy: AeHApUTLI, PacMoNOXeHHble B MOBEPXHOCTHbIX
CNI0AX NUPaMUAANBHBIX KNETOK cnos V Ha rybuHe 25 MkM
MocepenHe: 6a3anbHble feHAPUTL B NUPaMUANbHbIX
Knetkax cnos V Ha rnybute 625 Mkm
CHu3y: dhnyopectieHTHOe U3Nly4eHIe OT 6enoro BelyecTsa

[nvHa BonHbI BO36YXAeHNA: 930 HM
O6bekTus: CFI75 Anoxpomat 25xW MP (uncnosas aneptypa -
1,10, paboyee paccrosime - 2,0)

Dotorpacdus caenaHa npy noAAepXxKe:

DokTopa Tomomu Hemoto (Tamomi Nemoto), Uccnego-
BaTeNbCKUA WHCTUTYT 3NKTPOHHBIX Hayk, YHuBepcuteT
Xokkaiigo

[DokTopa LLnreHopu Howaka (Shigenori Nonaka), HauvoHanbHbii
VHCTUTYT hyHAaMeHTaNbHO Gronorui

[DokTopa Takewn Umamypa (Takesha M Kas
acnupaHTypa, YHuBepcuTeT IXum3d

ﬂonyqeuwe MHOrouBeTHbIX |/|306pa)KeHu|7| KOpbl r0JIOBHOI0O MO3ra MbilUK

OpiHoBpeweHHoe noflyyeHyte N0 Tpem KaHanam 1306paxeHnii Kopbl TOIOBHOTO MO3ra MbILIM MY aHecTe3uy C ucnosnb3oauem YFP-H npu UK u3nyyennem ¢ anutoi
BOJHbI 950 HM 1 Nosy! BTOPOW T (SHG) 1 By pyopecUeHTHBIX U3NY4eHNiA.

%50 Mkm

Tony6oit: SHG curHan ot TBepAoil 0605104KN MO3ra
XKentbiit: EYFP nupamuganbHbie HeiipoHbl B cioe V Kopbl FOSI0BHOTO Mo3ra
KpacHblit: KpoBeHOCHbIe cocyfibl MeyeHHble SRB

®otorpadua cenaHa npu nopAepxKe:
[Jloktopa Pbocyke Kaakamu (Ryosuke Kawakami), goktopa Tepymaca Xubu (Terumasa Hibi), goktopa Tomomu Hemoto (Tomomi Nemoto),, ccnefoBatenbckiit MHCTUTYT
3MeKTPOHHbIX HayK, YHNBepcuTeT XokKaiao.

Mpu MynbTUOTOHHOM BO36YXEHUN hyopOdopbl UMEIOT 3HaYUTESIbHO bonee WNPOKWIA NPodKb CeKTPa MOrIOLLEHNS N0 CPaBHEHNIO ¢ OFHO(OTOH-
HbIM BO36YXAeHMeM. [03ToMy BO3MOXHO OfHOBpeMeHHOe BO36YXfeHNe Heckombkix thiyopoiopoB Npy MOMOLL OFHOI ATIMHBI BOJHbI BO30YXAEHNS.
Kpome Toro, MoXHO U3MeHATb ANUHY BOJHBI MMMYIbCHOTO 1a3epa A/iA MyNbTU(OTOHHOTO BO3GYXAEHNA 1 NOJb30BaTeSb MOXET BbIGPaTh NOAXOAALLYIO
LJINHY BOJIHbI ANsi BO3GYX/EHNSA HECKOIbKUX (hlyopothopoB.
[Jletektop A1 MP+/A1R MP+ NDD u TexHonorns pasfeneHus KaHasioB Mo3BOJIAIOT No/b30BaTeNo0 YETKO pa3rpaHNiMBaTh (iyopohopbl 1 nosyyath
MH(opMaLmio 0 CTPYKType rybokuMx Coes XMBOro obpastia.

Pa3peneHune kaHanos

Pa3zpeneHne npu ofHOBPEMEHHOM BO3GYXAeHUN Tpex (nyopocthopos

0pAHOBPEMEHHOE NONY4eHNe TPEXLBETHbIX M306PaXEeHNi MbiLLi NOA aHecTesueid npu nomoluy YFP-H npu Bo36GyxaeHnn UK u3nyyexnem ¢ AnnHoi Bosbl 950 HM.
BepxHue YeTbipe 1306paxeHus - OpUruHasbHble AaHHbIe, HIKHUE YeTbipe U306paxeHus NonyyeHHb! Npu noMowy hyHKLMN paspeneHus. KpoBeHOCHbIe COCYAbl U Helpo-
Hbl YeTKO paspeneHl.

TMony4eHHble n3o6paxexus

Te&ppan Mo3rosas TMupamvganshsie KpoBEHOCHBIE COCybl

obonouka HepOH! V

Tony6oit: SHG curan ot Teeppioii oGonoski Mo3ra
Kenbii: EYFP nupamgansHbie HefipoHbi B cnioe V KOsl FOIOBHOTO Mo3ra
Kpackbiit: KpoBeHOCHBIE COCYb! Mesertbie SRB

@oTOrpaHA CAenaHa pH MOAAEPKKE:
Jloxropa Peocye Kasakani (Ryosuke Kawakami), 4okTopa Tepymaca Xu6u (Terumasa Hibi), AokTopa Tomomi Hewmoto (Tomomi Nemoto),, VIccriepoBarensckiii MHCTHTYT eKTPOHHbIX Hayk, YHHBepcTeT XOKKaio.

PasgeneHne npu ofHOBpeMeHHOM BO3GYXaeHN ABYX (nyopodopos

3ayaToK CUHHOTO Mo3ra (HepBHas Tpybka) 3MGpUOHa Kpbickl B Bo3pacTe 12,5 AHeid.

SMOpUOH BbipaLyMBani NpubN3UTENbHO 44 Yaca nocne TpaHCdeKLMN NeBbIX 1 NPaBbIX HEPBHbIX KieTok eGFP 1 YFP nyTem 3nekTponopaumu.
lonepeyHblil cpe3 CNMHHOTO Mo3ra bbin BTeNb i I e BO36yxpetne eGFP 1 YFP npu nomotuym umnynbcHoro WK nasepa (930 Hm).
N306paxetue nonyyeqo npu nomotuy NDD aeTekTopa v Gbina npumeHeHa hyHKUNs pasaeneHus.

Bbino nony yeTkoe TOYHOTO HelPOHa 1 KOMICCYPAsIbHOTO aKCOHa.

360 MkM

Qororpacpus caenana npu nopepxKe:
Jokropa Hopiko Ocywu (Noriko Osumi), gokTopa Macaropw Takaxatuut (Masanori Takahashi), Otaenexve Heaponioru pa3suTis, 6
CKas aCTMpaHTypa yHUBepCTeTa TOXOKY

it W TPGHCTALIMOHHOM MEAMUAHSI, MEANLIUH-




l‘|ETI:IPEXU,BETHI>I(-'.‘ M306pa)Keva PaKoBbIX KJIETOK B TONCTON KULIKe YesoBeKa

TpexmepHas knetok HCT116 3kcnpeccupy Fucci. Busy p
(KosinareHoBoe BOJIOKHO 11 cocy/ibl). CBepXy CpaBa NpefCTaBfieHbl TOAbKO KOJIareHoBoe BOJIOKHO 1 COCYAbl.

lanepes MynbTM(OTOHHBIX 306paxeHni

A K A LuKn KJIETOK 1

KpacHblit: Fucci mk02/pakoBas knetka
3eneHblit: Fucci mAG/ pakoBas knetka
Tony6oii: SHG/ KonnareHoBoe BONIOKHO
@ i: Qtracker655/ HeoBac!

cocyabl

06bekTus: CFl Plan Fluor 20xA M1
[nvHa BonHbI Bo36YxaeHNs: 940 HM

®Dotorpadua cenaxa npu nofaepxKe:
[loktopa Macapy Mwuu (Masaru Ishii), MepenoBoi ncciegosatenb-
CKWiA LeHTp UMMyHonorum, Ocakckuil yHuBepcuTeT

Lnpwtia u306paxerus: 156,61 Mk, Bbicora: 156,61 MKk, FnyGuHa: 22,50 Mkm

I'Ionyqeume ANHaMU4yecKnx I/I306pa)KeHI/II7I FPaHYIOLUTOB B XXUPOBbIX TKAHAX XXUBbIX OPraHu3MoB

HabniofeHve 3a anuanaMManbHbIMY XUPOBbIMU TKaHAMU Mbituy (pu nomoluy LysM-EGFP) npc )Cb C UCl )i MyNbTU(OTOHHOI MUKPO-

ckonuu.

Bbinv BIU3yann3vpoBaHbl rpaHynoLMTbl BOKPYF XMPOBbIX KETOK.

n nHTEp noKasblBatoT
T A, cTpenka: rf

cBp
(cTpenka-ykasarenb: rf

0 M Dw || 18 M

Winputia w3oBpaxeHus: 159,10 MM, Bbicora: 159,10 Kk, FnyGuHa: 8,00 mkw

Kpacisiit: BODIPY/uposbie kannit

3eretiii: EGFP/ rpakynouur

Tony6oit: Hoechst/ aapo u SHG/ konnaretogoe ororpachis caenaka pu noaepxke KOk Knkyra (Junichi Kikuta), Loko Aacyga (Soko Yasuda) u foktopa Macapy Wuwwi (Masaru Ishii),
BONOKHO NaBopaTopus KieTouHof AMHamMIKH, MepeAosoi Hed it LieHTp Ocakckiit

O6wexruz: CFl Anoxpomar LWD 40x WI 2.5
[Anka BonH! BO3ByXens: 920 M

MonyyeHne n306paxkeHMit CTPYKTYPbI LWIBA MbiLLLbl CTEHKM TONCTON KULIKM
npy NoMoLyy reHepayum BTopoii rapmonuku (SHG)
CTeHKa TONCTOM KULIKK MbILIN uccnefoBanach B HanpaeneHun ot cepoanoﬁ K Cm3ucTon 060s10uKe. CprKTypa LLUBA MbILIEYHBIX BOSIOKOH CTEHKU TONCTOM KULLIKN Y4ETKO

BU3yanusnposaHa Npu NomoLyn reHepauun ETOPDVI rapMOHUKN. Cnesa - npoekuusa MaKCMManbHO NHTEHCUBHOCTH, paccynTaHHasa no z cpe3am. CnpaBa - TpexmepHoe
oToBpaxeHue C NCrosb30BaHNEM NCeBAOLBETA.

I'eHepau,Mﬂ BTOPOVI FapMOHWKW KOJinareHoBoro
BOJIOKHA

[ i 3 06bekTus: CFl Plan Fluor 20xA MI
| ’ [lnnHa BofHbI BO36YXaeHNA: 840 HM

oo wor
Gororpadus chenaHa npu nopAepxke JOKTOpa
Nownkopn Karasa n goktopa Macapy Wwun
(Masaru Ishii), NepepoBoit uccnepoBaTenbekuit
LieHTP UMMYHonoruy, OCaKcKui yHUBepcuTeT

Toowan

Wi waoBpaxenss: 193,20 wew, smcora: 193,20 wa,enybisa: 5,65 won

SHG n306paXkeHne NOBEPXHOCTI MO3ra MbILLN

Kopa roniosHOro Mo3ra Mbill B BO3pacTe 5 HefleNlb CCIeloBanach Ha IMHMM H MeTofi0M OTKpBLITOro Yepena.
CurHansl SHG TBeppioit MO3roBoi 060/104KM 1 hiyopecueHTHbIe curHanbl EYFP Gbinu nosyyenbl ogHoBpemenHo npu nomoty NDD getekTopa.

100 mkm

DnyopecyenTHoe usobpaxetme EYFP SHG u306paxeHue TeepAoi MO3roBOM 060104KH

[inva BonHbI BO36YXzeHNs: 950 Hu
O6wexTa CFI75 Anoxpowar 25xW MP (ucnosan aneprypa - 1,10, paGosee paccrosiie - 2,0)

Qororpatins caeniaka npu MOAGEPXKe:
JlokTopa Takewun Uvamypa (Takeshi Imamura), MeauLUHCKa acnupaHTypa, YHusepcuTer xim

HanoXenie u30Gpaxeni

Jloktopa l0cyke Owina (Yustke Oshima), goktopa LLinretopu Howaka (Shigenori Nonaka), HaLuosarsHbiit HCTUTYT thyHaameHTanbHoi Guonoriu
JlokTopa Tepymaca Xu6u (Terumasa Hibi), AokTopa Phocyke Kagakam (Ryoshuke Kawakami), AokTopa Tomowu Heworo (Tomomi Nemoto), /icneAoBarenckitii WHCTUTYT 3MIeKTPOHHbIX Hayk, YHiBepcuTeT XOKKaiifo

Nepepaya 3D usobpaxeHui

Mepepaya o6bemHoro I
B/I0LBETA B 3aBUCMMOCTY OT FIY6UHbI - War 1 MKM, NonHas ry6uHa 550 Mkwm).
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O6bexru: CFI Anoxpomar 25xW MP, Yeenuenvie ckanepa: 1x, Z-Lar: 1 MKw, AnMHa BOMHbI BO36yXaeHUs: 930 it
Paspewievte: 1024x1024 nukceneii, pasmiep usoGpaxerts: 460 mkm (auia) x 460 mkw (1umpuiia) X 600 wkwm (Bbicota).

@oTorpacA cenaka pH oAAEPXKe AoKTopa Bparka Kocrarm (Frank Costanini) u gokTopa Jiuasi Mok (Liza Pon),

Ca?* curHanbl OT NUpamMnBaNbHbIX HelipoHoB cnos V

Cnesa, dnyopeclieHTHOro nsobpaxenue Alex 594 npu ABYXHOTOH-
HOM BO36YXzeHun. [opu3oHTanbHO-MefannbHass (ocb X) U 3adHe-
BeHTpanbHas (0cb y) Npoekumun Bbinn paccunTabl no 3D cTakam.
Coma pacrionarasnoch Ha rnybuxe 6onee 500 MkM.

Cnipasa, usmeHeHue ayopecueHumn 6bino Bbi3BaHO AeACTBUEM
notexyvana. Oregon Green 488 BAPTA-1 6bin BBEfEH B COMY 1 AeH-
ApUTbI NPU NOMOLUM NITY-NUNETKM. ,uJ'II/ITE}]bHOCTb UMNyNbCOB TOKa
coctasuna 500 mc uin 1 cek.

otorpadiua caenana npy noaaepxke aokropa Catown Manuta (Satoshi Manita) u gok-
Topa Macatopw Mypaitawa (Masanori Murayama), UHCTuTyT Hayk o Mosre, VcTaTyT
U3NKO-XMMUSECKUX UCCTIe0BaHNTL.

Hbio-Tlopk.

noyku, oTMeyeHHoi Mapkepom Hoxb7/myrVenus (Chi et al, 2009 Genesis), ucnonb3ys nceBfoLseTa ANs pasnnyHbIx ryouH Z (npe-

wn oWy |
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1 cex
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100mB  50% F/F




A1 MP+/A1R MP+ o6ecneuynBaioT nosyyeHune cambix NporpeccuBHbIX MynbTUd

B cniyqae MynbTchoToHHOrO BO36GYXAEHNUS hyopecLeHTHbIe n3syqeHns n3 rybokux TkaHei obpasua cunbHO paccensatoT-
Cl, N03TOMY TPa/MLIMOHHbIA [ETEKTOP UCMONb3YIOLMil TOYeUHYI0 Anadiparmy He MOXeT obecnieynTb nonyyeHne Apkux dny-
OpecuyeHTHbIX 1306paxenuit. dnuckonnyeckuii NDD petektop B A1 MP+/ATR MP+ pacnonoxet 6a13Ko k 3aHeit anepType
obbekTUBa, 4TO 0becneunsaet Gonee 3chheKTUBHYIO PerncTpaLMio PaccesHHOro CUrHana oT ryboKMX CoeB TKaHel XMBbIX
OpraHn3mos. Wcnonb3oBaHue 3toro YeTblpexkaHanbHOro AeTeKkTopa B CO4eTaHUK Co cneynanbHbIMU CNeKTPanbHbIMK 3epKa-
Namu 1 anropuTMOM CneKTPanbHOro pasaeneHns komnaxui Nikon ncknioyaeT HanoxeHue CnekTpoB dlyopeciieHTHbIX 30H-
o8 Mpyu 3ToM UcknioyaeTca oHoBas aBTODYOPeCLeHLys, 4To 0becrieunBaeT nolyyeHe BbICOKOKOHTPACTHOMO 1306pa-
XeHus rnybokux cnoes obpasua.

Mpu ucnonb3osanum avackonnyeckoro NDD getekTopa™ BMecTe ¢ anuckonnyeckium NDD [1eTeKTOPOM MOXHO MONy4uTs:
Gonee Apkue n3obpaxerns, Gnarogapsa perucTpaLyn Kak OTPaXEHHbIX, TaK U NPAMbIX (lyOPECLEHTHbIX CUTHaNO0B.

* CosmecTum ¢ mukpockornom Ni-E ¢ hokycupytowum pesonibBepom

4-KaHansHii smuckonnsecksii NDD ferektop
&

4-kaHanbHit uackonseckii NDD etektop.

YyBCTBUTENBHOCTb HefjaBHO paspabotaHHoro GaAsP NDD feTektopa* moutin B 2 pasa NPeBOCXOAUT uyscmmenhuocm CTaHAapTHOTO NDD J:leTeKTOpa " no3BonseT nony-

4aTb 4eTkue usobpaxeHus bonee rny6okux TkaHel XuBbix 06pa3swoB. 1o obecneunsaet bosee bbictpoe

Gonee kave-

CTBEHHbIX Mzoﬁpa)«envm u3 Z-cT3KoB. Bbicokas YyBCTBUTENbHOCTb AeTeKTopa obecneynsaer nonyyexHue d)ﬂyOpeCLlEHTHbIX CUrHanos npu MeHbLLIeM MOLLlHOCTM nasepa, 4to

N03BONAET YMEHbLUNTL HAHOCUMbII XMBbIM KNeTKam Bpep,.
* CoBMeCTMM ¢ MUWKPOCKOMNOM C HenoAB1XHbIM NpeiMeTHbIM CTOSIMKOM FN1

OHHbIX U306paXKeHni

06beKTMBbI ¢ BLICOKOI YNCIIOBOI anepTypoii Bbiin pa3paboTaHbl ANns KOpPeKLMI XpoMaTnyeckoil abeppauyn Bo
BCEM [ManasoHe [JIMH BOJHbI OT ynbTpacthnonetoBoro Ao MHdpakpacHoro. CBeTonponyckaHne MoBbILAETCs
Gnarofiaps MCNonb3oBaHMio dKCKo3uBHoil TexHonorum Nikon Nano Crystal Coat.

B yacTHocTw, NMH3bl 06bekTBa CFl Anoxpomat 25xW MP obecneunBaioT camyio BbICOKYIO YMCIOBYIO anepTypy
paBHyto 1,10, npu 3ToM coxpaHss paboyee paccTosHue, paBHoe 2,0 MM. Takoke NpefycMOTPeHO KofbLio, KOTO-
poe KOppekTUpyeT XpomaTiieckylo abeppaLuio B 3aBUCUMOCTH OT FybuHbl 0bpasua. KoHcTpykuns obbekTuea
obecneynBaeT yron nofBoAa MUNETKU MaHUNYNATOpa, paBHbli 33°, fenas ero uaeanbHbIM ANIs NOJyYeHus
MyNbTUOTOHHBIX M306PaXEHNiA FIYBOKUX TKaHeit U ANA NPUMEHEHNs B (HU3MONOTNYECKUX NCCNEA0BAHNAX.
Nano Crystal Coat — 3T0 3KCK/I1031BHas TEXHONOTMSA MOKPbITUA K3 komnauy Nikon, B KoTopoii NpuMeHseTcs
HECKOMIbKO CJIOEB HaHOYaCTWL, CO CBEPXHU3KWUM MoKa3aTesieM MpenomieHns, cO3faHHas npu paspaboTke npo-
MblLLIEHHOTO 060pyA0BaHNA NPON3BOAALLEro NoaynpoBoAHUKM. CTpykTypa nokpbiTua Nano Crystal Coat 3Hauu-
TeNbHO CHUKAET OTPaXKeHWe OT BHeLHeil NOBEPXHOCTM INH3bI 1 YBENIMYMBAET NPOMycKaHWe BO BCEM JuanasoHe
LI BOJIH, co3fiaBas 1300paxeHus ¢ 6onee BbICOKVM OTHOLLEHNEM CUTHaN/LLYM.

06beKTUBbI

CFI75 Anoxpomar 25xW MP Yucnosas aneprypa 1,10 Paboyee paccrosHme 2,0 Nano Crystal Coat

CFI Anoxpomar LWD 40xWI AS Yncnosas aneprypa 1,15 Pa6ouee paccrosnme 0,6 Nano Crystal Coat

CFI Anoxpomart 40xWI AS Yucnosas aneprypa 1,25 Pabouee paccrosne 0,18 Nano Crystal Coat

CFI Plan Anoxpomar IR 60xWI Yucnosas aneprypa 1,27 Pabouee pacctostme 0,17 Nano Crystal Coat

Mpyn N3MeHeHNM ANMHBI BOMHBI Nasepa MAN NpefBapuTeNbHON
KOMMeHcaLmi AMCrepcun rpynmoBoii CKOPOCTU MOJIOXEHMe Nasep-
HOrO JlyYa Ha 3ajiHeil anepType 06BEKTMBA MOXET Takxe M3Me-
HATBbCSA, YTO NMPUBOANUT K HEPaBHOMEPHOW APKOCTU U306paxeHuit
UAN K HebONbLIOMY HecoBNafeHuIo NyTeit UHGpPaKpacHoro u
BUAVIMOTO JIa3ePHOTO N3JTyYeHNs.

OcTpoBKa nasepHoro nyya 06bIYHO SBASIETCA CNOXKHOI 3afaqel.
Bnarofaps yHKUMM aBTOMaTUYECKOIA 10CTUPOBKM Nasepa B Al
MP+ komnanuu Nikon npegycMoTpeHHOR B onTuyeckom broke
Ins MynbTUOTOHHOrO BO3bYXAeHus, locTuposka UK nasepa
BbIMOJIHAETCA aBTOMATUYeCKU OfHUM HaxaTtuem kHonku B NIS-
Elements C.

ABTOMaTUyYeCKas l0CTUpOBKa nasepa
OfHUM HaxaTuem




[Ba Tuna CKaHMpYOLWnX rojloBok obGecneuynBaioT BbICOKOCKOPOCTHOE noJjiy4eHune M306pa)KEHVII71 BbICOKOIo Ka4yecTBa

A1 MP+ 060opyfoBaH ranbBaHo- (He pe3oHaHCHbIM) CKaHepoM [ MOsyYeHIst M306paXeHuii BbICOKOTO paspeLeHis.

A1R MP+ ocHalLeH KOMOUHUPOBAHHOII CKaHUPYIOLLEil FOIOBKOW, B KOTOPYIO BCTPOEHbI Kak raibBaHo-, Tak U CBEPXCKOPOCTHOM PE30HAHCHBIN CKaHepbl.
A1R MP+ obecrieunBaeT nonyyeHine n3obpaxeHinii  hoToakTMBALMIO Ha BbICOKUX CKOPOCTAX HEOGXOAMMBIX [/151 BbIABIIEHWS KJETOUHON AUHAMUKN 1
B3aUMOENCTBUS.

Nony4eHne n306paxeHuii C BLICOKUM paspeLueHnem A1 MP+ A1R MP+

anbBaHo-ckaHep A1 MP+/ATR MP+ obeci /i C BbICOKUM pa3p! Vem 0 4096 x 4096 nukcenei. Kpome Toro, 6naroaaps HeiaBHo pa3
paboTaHHOI CUCTEMe NPUBOAA CKaHePa B COYETaHIM C yHMKaJ’IbHOM TexHosoruei KoppeKmpoBkm Nikon crano IM Nofy4aTh
HUs Co ckopocTbio 10 kappos/cek (512x512 nukceneit).

1D ckaHupoBaHue 5200 cTpok B cekyHay

2D ckaHupoBaHue 130 kagpos/cek

(512 x 32 nukcenei)

IBbICOKAACKOPOCTbY

,\ mpjcem

BBICOKOE PaspeLIeHne

16.000.000

CKaHMpOBaHMe NONHOTO Kajpa 10 kappos/cek
(512 x 512 nukceneit)

CBepx6bICTpoe nonyyeHne U306paxeHmil A1R MP*

KombuHupoBaHHas ckaumpyiolas ronoska ATR MP+ cHabXeHa 1 ranbBaHO-CKaHEPOM U PE30HAHCHBIM CKaHEPOM CO CBEPXBbICOKON Pe30HAHCHOMN
yacroToi paBHoi 7,8 K.

OHa obecneunBaeT nonyyexne 3obpaxenuit  hotoakTMBaLMio co ckopocTbio 420 kappos/cek (512 x 32 nukcene), KoTopas ABNAETCA CaMOW BbICO-
KOil CKOPOCTbIO B MUpe.

1D ckaHupoBaHue 16 600 cTpok B cekyHay

2D cKaHupoBaHue 420 kappos/cek

(512 x 32 nukcenei)

CkaHupoBaHue nonHoro kappa | 30 kappos/cek
(512 x 512 nukcenei)

BbicoKoelpa3pelleHreRs

16.000.000 e

lanbBano-ckaHep Y

Pe30HaHcHbI CKaHep  [anibBaHO-CKaHep

CrabunbHoe cBepx6bicTpoe noJsly4yeHune nsobpaxeHnit

OpurnHanbHbIii METOZ, reHepauum TakToBbIX UMMYNbcoB komnanun Nikon vcnonb3yetca Ans nosyyeHns n3oGpaxeHuii Ha BbICOKOI CKOPOCTU Npu
NOMOLLM PE30HAHCHOTO cKaHepa. CTabubHble TaKTOBbIE UMMYJIbCbI TEHEPUPYIOTCS ONTUYECKN, YTO 0GECNeYnBaeT NOMyyeHNe YETKUX U BbICOKOKOH-
TPACTHbIX M306pPaXEHNil Aaxe Ha BbICOKMX CKOPOCTSIX.

BbICOKOCKOPOCTHaﬂ nepepa4a faHHbIX Npu nomoLwn BOJIOKOHHO-ONTUYECKON CBA3MN

BbICOKOCKOPOCTHas nepefiaya AaHHbIX NPy MOMOLLY BOJOKOHHO-OMTUYeCKOi cBA3U. CucTeMa nepeAayln AaHHbIX Mpy NMOMOLL BOJOKOHHO-OMTUYECKOi
CBA3N MOXET nepefaBaTb faHHble CO CKOPOCTbIO MakcuMyM 4 [6/cek. ITo NO3BONAET OCYLLECTBAATL Nepeady AaHHbIX n3obpaxerns (512 x 512 nukce-
neit, 16 6uT) no NsATI KaHanam Ha ckopocTin 30 KagpoB/cek.

LLinpokoe none 3peHus

Pe30HaHcHble CKaHepbl He NoABepXeHbl neperpesy Npu noay4yeHnn
Msoﬁpaermﬁ Ha BbICOKMX CKOPOCTAX, MO3TOMY HeT Heoﬁxonmmocm
YMeHbLUaTb NoJie 3peHust CKaHupyeMoro n3obpaxenus Ans npefoTepa-
LeHna neperpesa.

LLlupokoe nosie 3peHits PE30HaHCHOTO CkaHepa )

Mlone 3peHus ranbBaHo-Canepa

OpHoBpeMeHHas (hoToaKTMBaLUSA U Nony4eHne U306paxeHnii

0AHOBpPEMeHHble NPOLECCh hOTOAKTUBALMN W MONYYeHNA (AYOPeCLieHTHbIX U306paXeHNii NpoBOAATCA
MpY NOMOLLM rasbBaHO-CKaHePa U PE30HAHCHOTO CKaHepa. MonyyeHne n3oGpaxeHnnit BbICTPbIX Gronoru-
Yeckux MpoLeccos nocne (hoToakTMBaLMI BO3MOXHO 611aroaaps TOMy, YTO pe30HaHCHbII CKaHep Cnoco-

GeH nonyyatb n306paxeHns co ckopocTbio 30 KappoB/ceK.

BbICOKOCKOPOCTHOE MoNy4eHue u3obpaxeHuit npoLiecca hoToakTuBaLumM

Kawan: 1

150

Bpews (nuxcene#)

HO KoHchokaneHsim MO Nikon

V3MeHeHMe WHTEHCHBHOCTH (nyOpecteHLUN
(B Mecre, GAM3KOM K TOMKE aKTMBALIMM: KpaCHBI,
it n uoneTosi)

V1306paxeHwe noflyseHo Npi ckopocTi 30 KaAPOB/ceK B0 Bpems (hOTORKTUBALIMN Na3ePOM C AMHOI BONHEI 405 Hit.

33 M

OnTryeckuii nyTb B ckaHupytoujeii ronoske ATR MP+

OnTuyeckne noptbl

Mopt Ans 4-x kaHanbHoro PMT petekTo-
pa, CneKTpabHoro fieTekTopa it Aonon-
HUTESIbHbIA NOPT

B: noprbl

MoxeT 6biTb BBE[|eHO U3ny4eHne ogHO-
BPEMEHHO 0T 7 1a3epoB (Makcumym
[eBATH AINH BOH)

[JAnxponyHoe 3epKano ¢ Manbim
yrnom nagexus

Qoroakrusauna

@opuupoBaHie H30BpaKeHIh
Nasep {nA nonyseHws u30BpaxeHHii

Ha BLICOKO/ CKOPOCTH )
Pe3oHancHbi ckanep

/i
Nasep A
chotoakTusau

Tunepcenextop

Tunepcenexrop

TanbBaHo-CKatep

IWecTurpanHas ToueuHas guacdparma
3 pasnepa

Pe3oHaHCHbIN ckaHep

[ina nonyyeHns 3obpaxeHuit Ha cko-
poctn o 420 kagpos/cek (512 x 32
nukceneii). Bo Bpema opHOBpeMeHHOM
hoToaKTMBaLMM 1 NONy4eHUs U306pa-
KEHMUiA, PE30HaHCHbI CKaHep UCMofb-
3yeTCA IS PErnCTpaLm M306paxeHnii

FanbBaHo-cKaHep

[ins nonyyeHns usobpaxeHuin BHICOKOTO
KayecTsa u paspeLueuns o 4096x4096 nuk-
ceneii. Bo3MOXHO nonyyeHue usobpaxeHunit
Ha ckopoctu 10 kappos/cek (512 x 512 nuk-
ceneii). Bo Bpems oHoBpemeHHoi doToak-
TMBAUMM W NONyYeHUA W306paxeHni,
rafbBaHo-CkaHep ucnonb3yercs Ans doto-
cTumynAun

Y7o Takoe rnbpuAHbLIN ckaHep?

ITOT MexaHu3M obecneyvrBaet rnbkoe nepexnoyeHne
Wnn ogHOBPEMEHHOe MCMoJsib30BaHNe ABYX CKaHepoB
(pe}OHaHCHOI’O CKaHepa u raanaHo-CKaHepa) npn
NOMOLLM FUnepcenekTopa.




KnioueBble nHHoBaymn komnahum Nikon pns ynyyweHnus kayecrsa nso6paxeHuii

Havmquuee KayecTtBo I/I306pa)KeHVII7I AocTuraetca 6narop,ap;| yBe]'IVNeHHOVI CBETOYYBCTBUTEJSILHOCTH, nocmraemoﬁ B pe3ysibTaTe KOMMJIEKCHbIX TEXHO-
Jiorn4ecknx I/IHHOEaLWIVI B 3/1EKTPOHUKE, ONTUKE 1 MporpaMMHOM obecneyeHun.

JInXpouyHoe 3epKarno ¢ ManbiM YrI0M NafeHus 3nyyeHns obecneynBaet ysenuyenme sbdektneHocTu dnyopecueHum Ha 30%

B mukpockonax cepunt A1 MP+ BriepBble MpUMeHeH UHHOBALWMOHHBIA METO/, Manoro yria najeHns usny4eHns Ha JUXPOHNYHbIe 3epKkana, uTo obecne-
unBaeT yBenmnyeHue 3dekTBHOCTY thnyopecieHLm Ha 30%.

MeTon Manoro yrna naesus usnysenis
MeTop naeHus u3nyeHus nog yrnom 4

AN

t

0 gyopectenunn

TPaAMLMOHHbI METOR nageHwA

METOA manoro yrna
V3yeHN IO yrTiom 45°

nageHms uyeHa

=]

XapakTepucTiku n TUK OTP: n
NPONYCKaHWA UMEIOT CUNIbHYIO  MPONYCKaHUA UMEIOT MeHbLLYI0
3aBUCUMOCTb OT NONAPU3ALUM  33BICUMOCTb OT NOAAPH3ALMK

Koadhcpuument otpaxenus (%)

|

|

L |
|

\
\

JAnuHa BoAHbI (HM)
o .

Bonee spkune moﬁpa»(euml NPy NCNONb30BaHNM LLECTUFPAHHOI TOYEYHOI nuacbparmal C NJ1aBHbIM U3MeHeHneM pasmepa

Bmecto KBafpaTHOro oTBepcTnA C njaBHbIM U3MEHeHWeM pasmepa, 3feCb BnepBble
MCoNb3YeTes WecTurpaHHas guadparma, 6narogaps 3Tomy focturaetcs Gonee Bbico-
KafA APKOCTb, 3KBUBAJIEHTHAA APKOCTU NAEeaJIbHO KPYrioro ToO4e4YHOro 0TBepCTuA.

KeappaTHas TodeuyHas Auadparma  LecturpaHHas TouedHas avadparmi

Ha 30% Gonbue cBeta

— )

64% nnowapu kpyra 83% nnowaam kpyra

Zebrafish, i HeTIpLMA J0HAGMN npn
TIOMOLY rabBaHo-CKaHEPa)
Apo (cnvee): Hoechst33342, 3pauok (senebii): GFP, Heps (xenTbif):
Alexasss, Muiuuusi (kpachbii): Alexa647®ororpachits caenana npi nopgepxie
foKTopa Kasykn Xopukasa (Kazuki Horikawa) u npocbeccopa Takexapy Haran
Takeharu Nagai), /Icne0BaTensCKiN UHCTUTYT SNEKTPOHHbIX HayK,
YhgepcuTer XOKKaiigo

DISP ynyywaet 3¢pcpekTMBHOCTL 06pabPTKM curHana

OpuriHasbHas TeXHOSOMAs ABOMHONM MHTErpupoBaHHoil 06paboTky curHana (DISP) komnatum Nikon Gbina BHegpeHa B umkn 06paboTku n3obpaxeHuit
LNA yyuwweHns 3heKTMBHOCTI 11 NPefOTBPaLLEHINA MOTepb CUrHana, B TO BpeMs Kak LvdpoBoi npeobpasosatesib 06pabaTbiBaeT NUKCENbHbIE faH-
Hble ¥ 0becrieyrBaeT BO3BPAT B UCXOAHOE COCTOsIHME. CUTHAs OTCAIBXINBAETCS B TeYEHUe BCEro BPeMeHM npuemMa UH(opMaLum ¢ NUKCens, YTo NpuBo-
LT K UCKSIIOYNTENBHO BbICOKOMY OTHOLUEHMIO CUrHasI/WyM.

DISP
Whrerpatop (1)

Wnrerpatop (2)

Bpews nonyueis
WHopMaL
Ckcenn

B Vurerpaymna MNaysa B C6poc

[Ba uHTerpatopa pabotaioT napasnenbHo BO BpeMs CHUTbIBAHIA MH(OPMALWK, 4TO NO3BONAET M3bexaTb NPponyckos

YnyulueHHbI CneKTpasbHbIA AeTeKTop

KoHdokanbHblit Mukpockon A1 MP+ komnaHum Nikon no3BonssiT nosyyatb crekTpasbHble n306paxeHns Ha BbICOKMX CKOPOCTSX 3a OHO CKaHUpoBa-
Hue. KpOME TOro, npegycMoTpeHbl paclivpeHHble d)yHKLI,VIVI, BKJIlO4aA CnekTpasibHoe pasfiesieHne B peXxnume peasibHoro BpeMeHu.

OnTnyeckoe BOJIOKHO
Pa3peluenne no pnnHam BONH He 3aBUCHT
0T AnameTpa TO4e4HOro oTBepcTmA.

Cucrema DEES

Bbicokas 3hekTBHOCTL Audpakumn JocTi-

raeTcs nyTem COrnacoBaHWAHaNpaBneHns

nonApM3aLMIA NAJAIoLLET0 Ha PELUETKY BXOAS-

LWero U3ay4eHns C S-A0CKOCTbIO NONApU3a-

uum Nonspusyiouuii
penuTens nysa

HenonspusosakHbiit caer

YCTpoiicreo BpauyeHis
T0CKOCTH NoNApHaLIAN

AndpakymoHHsle 32 i AeTeKTOp
paku Ncnonb3yeTca TOYHO CKOPPEKTUPOBAHHbIA 32-X
peterkn KaHanbHbll NUHeiHbIA aeTekTop. MofBUXHbIA

PaspeweHue no pnuHam
BOJIH MOXET U3MEHATbCS C
NOMOWbI0 TPeX PasHbIX
pewetok (2,5/6/10 Hm).
Kaxpoe nonoxeue To4Ho
KOHTpONupyeTca ana Aoctu-
KEHNA MaKCUManbHoi BoC-
npon3BoANMOCTA ANUHBI
BOJIHbI.

—

TexHonorus BbicokodthdeKTMBHOrO NponyckaHus dnyopecyeHyum

KoH1ybl h1yOpecteHTHbIX CBETOBOJOB V1 MOBEPXHOCTU IETEKTOPA MOKPbITbI CrELMasbHbIM
NPOTUBOOTPAXAIOLMM NOKPbITUEM, YTOObI CBECTU BCe MOTEPU CUrHANa K MUHUMYMY,
4eM JJOCTUraeTCA BbICOKaAs CTEMeHb OMTUYECKOro MPOMyCKaHus.

TouHas, CnexTy oy TpU MeTofja KoppeKuum

Tpu MeTofa KOpPEKLyN MO3BONSIOT MOMYHUTH TOUHbIA CTIEKTP: MeXKaHasbHasi Koppek-
WA 4yBCTBUTESIbHOCTH, KOTOPas Peryinpyer CMeLleHie 1 HyBCTBUTENIbHOCTb KaXJoro
KaHana; KoppeKLMs CMIeKTPaIbHOi YyBCTBUTENLHOCTI, KOTOPAs PErysupyer crekTpab-
Hyl0 3(eKTUBHOCTb AUPPAKLMOHHON peleTkn 1 dPheKTUBHOCTb CNeKTpabHoro
JAleTeKTopa; KOPPeKLWs CEKTPALHOTO MPONYCKaHNA B OMTUYECKMX 3f1eMeHTaX CKaHupy-
I0LLVIX TOOBOK ¥ MUAKPOCKOMOB.

MexXaHu3m TpOl;IHOI'O 3KpaHupoBaHuA nossonset
“cnonb3oBaTth A0 YeTbipex JlazepoB OHOBPEMEHHO

Cucrema yBenuyenus sdpdektusroctn gudppakumu (DEES)

Mpu nomowy cuctembl DEES, HenonsipusoBaHHbli thiyopec-
LieHTHbIA CBET, M3ny4aemblit 06pasLoM, pasfenserca npu
nomouy fenutens I Nyyeil Ha ABa pu30-
BaHHbIX CBETOBbIX Ny4a P u S. 3atem, nyy ¢ P-nonapusauvein
npeo6pasyeTcs Npu NOMOLLW YCTPOVCTBA NOBOPOTA MIOCKOCTY
nonsipu3aLnmM B S-nonAprU30BaHHbIi Nyy, Tak Kak S nyy obna-
naet bonbLueit 3hdekTUBHOCTbIO AndbpakLmn, Yem P u gocti-
TaeTcs 3HauuTeNbHoe yBennyeHue obuiei ShdekTuBHOCTH

XapaKTepucTUKa peteTku
100 ?ﬁ
90 v

Cgerosoit nyy
c S-nonspusauveit

80 =

© e MynbTH-aHOAHaA KOPPEKUUA YYBCTBUTENBHOCTH (OTOINEKTPOHHOTO YMHOXMTEN
= S (procrs) Jlo Koppekuym (procrs)

4000 4000

40
30 Cgerosoiny 3500 500
¢ P-nonspusaymen e . , o
I
2

400 AnvHa BonHb (HM) 750 (Kawan) (Kawan)

MNocne koppekumn

SpcpexTusHOCTS AMcppaKLMM (%)

H }I H -

I
10 2500 ”

2000 2000

6 19 22




V|HTyI/|TI/|BHO NMOHATHOE, Jierkoe B NCnoJjib30BaHM NporpamMmmMmHoe obecneyeHue ANA nonyyeHua MyHbTI/ICIJOTOHHbIX |/|306pa)|(e|-|v||7|

MporpammHoe obecneyexune NIS-Elements C npegHasHauyeHHo Ans 06paboTky 1 aHanu3a nsobpaxeH

06bI4YHbIE ONEpaLyK, BbiNOHAEMbIe KOH(oKanbHbiMu Mukpockonamu Nikon

© Bce HeobXxo/uMble OMepaLy Mo peructpayn n3obpaxeHuii 0To6paxaloTcs B OAHOM OKHe.

© Jla3epbl 1 [ieTeKTOpbI, peructpupyloLye dyopecieHLMIo OT BO3bYX/jeHns Na3epom BUAMMOr0 AvanasoHa, NIerko nepeksiioaloTcs nytem Beibopa
(hnyopecLieHTHOro 30HAA.

© [lepekioyeHme Mexy BbiCOKOCKOPOCTHbIM PE30HAHCHBIM CKaHEPOM W rasibBaHo-CkaHepoM (He Pe30HaHCHbIM) /ISt BLICOKOTO pa3peLlieHies oCyLyecTBAseTcA
OAHUM HaXaTuem KHOMKW.

° I'Ipe,qycmorpeua 0AHOBpemMeHHas d)OTOaKTVIBaLLMﬂ W BbICOKOCKOPOCTHOE nosy4eHue V|306paervu7| npu nomotyn BO36y)KF[eHVIﬂ nasepom BUAVUMOro AuanasoHa.

P a D
KouTponnep syscrauTensocTn

MynbTUchOTORHbI nasep /leTexTop, peric

wanyserie  Mep pexuma

KoHTpontep pexitva ckaHposanis

myHKLlI/II/I ANA nony4vyeHusa MyﬂbTI/I(bOTOHHbIX |/|306pa)KeH|/||7| BbICOKOIo KayectBa

OyHKLIMSI aBTOMaTU4eCcKoin I0CTUPOBKM Nasepa

B cnyyae U3MeHeHUA ONUHbI BOJHbI BO36y)KHeHI/1$| loCTMpoBKa MK
na3zepa oCyLecTBAAETCA OAHUM HaXaTemM KHOMKU.

myHKLl,I/IR KOHTPOJIA UHTEHCUBHOCTU V4

Monb3oBaTenu MoryT BbIGpPaTb MOLLYHOCTb Jlazepa U KOI(GULMEHT ycune-
Hus ®3Y npu nonyyeHUn Z-CTaKoB MpU NOMOLYN YHKLMUN KOHTPONIS NHTEH-
cuBHOCTM Z. Takum obpasom, aaxe npu dopmMupoBaHnu n3obpaxenuii
Alphes HP GUI MIOTHBIX U TONCTbIX 06Pa3Li0B, MHTEHCUBHOCTb U3/ly4eHus ByfeT ocTaBaThb-
Laser Controd €A MOCTOAHHON.

Capture f-Sevies «

£ TR I B EETS S IETIETIET IS

q)yHKLlI/IiI pa3feneHnsa KaHanos

QyHKUNA pa3fenenns kaHanos komnaxun Nikon nosgonset peru-
CTPUPOBATLNONYYaTb U3/y4eHUA OAHOBPEMEHHO OT HECKONIbKMX
thotoymHoxmTeneit NDD JeTeKTOpoB, UCMOsb3yio OfHY ANMHY BOMIHbI
B036YxpaeHna UK nasepa NDD u pasgenstb nepekpbiBaiowynecs
CMeKTPLINPeAoTBPaLLaTh HaloXeHWe CreKTPOoB.

D nony TPeXUBETHOTO (hyopecUeHTHOro n3obpaxe-
HUA Npyu nomoLyy uMnynbcHoro VK Bo3byxaeHns, 850 HM, (cneBa: Ao pas-
JleNeHys, Cnpasa: nocse pas/ienenns)

Cnpasa: nocne pazneneumﬂ)

®yHKuUs 3anycka Extirnal Trigger Dulput Settings

Mukpockon A1 MP+/A1R MP+ 1 nporpammHoe obecneyetne NIS
Elements C nopAepXxuBaioT 3anyck NpunoXeHUn NpefHasHayeH-
HbIX ONA CUHXPOHWU3aUWUW UHTepBana U BpeMeHu CKaHUpoBaHUA C
permapaumeﬁ 3HEKTPO¢M3VIOJ10FI/I"IECKVIX AaHHbIX, a Takxe ansa
BHELLHEro 3anycka ckaHupoBaHus.

MpuHYMN MynbTMgOTOHHOrO BO36YXAEHMA

Korpa oaHa dnyopecuyeHTHas MOTJIOLLAET ¢ P nBa (hoToHa (gByxthoTOHHOE BO3BYXAEHNE), S(PEeKTUBHOCTL
BO36YX/IeH!s NPONOpLMOHaNbHA KBaAPATY MHTEHCUBHOCTY BO3GYX/AIOLLIETO M3NYHEHNS.

YT06bI 106UTECA MYNBTUGOTOHHOTO BO3BYX/EHNS, UCMONB3YeTCA UMNYJILCHO M3Nly4eHMe C BbICOKOW MIOTHOCTbIO (hOTOHOB WM
VHTEHCMBHOCTI. Tak Kak nla3epHoe U3flyyeHne MpeAcTaBnser coboit 04eHb KopoTkue (hemTocekyHAbl) UMMYMbChl U JOCTUraeT
(hoKanbHoIi TOUKM MOCIe MPOXOX/EHNA Yepe3 06bEKTIB, BEPOATHOCTb OFHOBPEMEHHOTO MOrMOLIeHNA JBYX (HOTOHOB CTAHOBUTCA
JI0CTATONHO BbICOKOM.

B cyyae AByxhoTOHHOTO BO30YXAEHUA 3heKTUBHOCTL BO3BYXAEHNA CHIXAETCA 06paTHO MPONOPLMOHANBHO YETBEPTO CTEMEHN
paccTosHMaA oT (hoKasbHOWM MIOCKOCTH. B pesysibTaTe TosbKO hyopecLeHTHbIe I pacnc 1e B [ obbema
OrpaHNyeHHOro AUhPaKLUNOHHBIM NPefenoM 06bekTBa BO3DYXAAIOTCA 11 MOTYT (hlyopecyMpoBaTh. STOT MPUHLMM NO3BOSET
vcnonb3oBath NDD fieTekTopb! Fie AiA JOCTUXEHIA KOH(OKaNbHbIX pe3ynbTaToB He TpebyeTcs ToyeyHas Auacdparma.

Mpu NpoxoxpeHnn Yepes obpasel| HpPaKpacHoe U3ny4eHne NoroLIAeTCA i paccen-

Konpocansias [TT—
nkpeconan

BaeTCA MeHblue, Yem BUUMble [NVHbI BOJIH, NO3TOMY Bosﬁyxp,amu.(ee usnyyeHve (opHodpoToHHas)

MUKpOCKONMA

MOXET jierye NpoHuUKaTb B rnyﬁokwe CNOWN TKaHW.

Tak Kak ABYX(OTOHHOE BO3DYX/EHNE CUIIbHO OrpaHNYeHo AMBPaKLMOHHBIM Npepe-
1IoM ¢pokasibHOro 06bema, UckioYaeTcs CTb UCl )

HOIN TOYEYHOI Auachparmbl NSl yCTpaHeHUs nonagaHus (yopecleHTHoro usnyyeHns
13 NI0CKOCTel BHe (hoKyca Ha AeTekTop. Takum 06pa3om, 0becrieunBaeTca MUHUMM3a- ) /o
uvA hOTONOBPEXAEHNiN 0BPA3LOB 1 CO3AAOTCS YCIIOBUS AN PerucTpauum dayopec- ‘ ’
LIEHTHOTO W3/Iy4eHnsi OT XuBbIX 06pasyos. Mpu ucnonbosanuu NDD getekropa u
CUCTeMbI NpefiBapUTENbHOI KOMMEHcaLymn AUcnepcun rpynnoBbiX CKOPOCTElA, BCTPOEH-
HOW B MyNbTUCOTOHHBIA J1a3ep, MOXHO MosyyaTb (nyopecyeHTHble n306paxeHns —

Gonee rny6oknx cnoes TkaHu 06pa3LoB, UCMONb3ys CTAHAAPTHBIN ¢ Obnacts eHIs B KOHD
MeTog, W MYTTUQOTOHHOR MUKpOCKONAI

okansHan
fnockocTb

Pa3peneHue kaHanoB cHkaet nepekpecTHble NoMexu (cnesa: R0 pasfgenexns,

Bos6yKenHbii
Yposes \

“

BupTyansHbiit
yPOBeHb

e

Ocrosroil  —T
yposers |

Nepemeusene
3HEpreTUYeCkIX YpoBHeN
chnyopectieHTHO Monekysi



CucremHas AnarpamMmma

(Masepwsth woryns 4ns wynTdhoronwt makpockomh )

(nasepwsti worys na xowpokanHot wuKpockomM )

11 ‘AkycToonTecK
MoaynsTop

BroK Tarns A 4-naseproro MoaynA LU-LR

( Bnok aerekTopa AnA KoK

Ky6 hnyopecuenbix
caeTOpUnLTpOR

CieHHble CBETOPMLTPbI AN CHCTEMb!
BUPTYaNbHOI anaNTHpYemoi Auachparsi (VAAS)

A1-DUS
BAOK CrIexTpaftsHoro AeTexTopa

T
'

' K6

' Y

' CReTOpATbTPOB
[

'

'

A1-DU4
Briok ¢ 4 peTexTopamu

Chameleon Vision Il wnu Mai Tai HP/eHP DeepSee D I :
=] =]
'
C-LUSEX !
3-nasepHbii Monyns EX '
'
'
'
'
'
'
'
H
OnTudeckuit 6ok Ha6op ckanepa H
'
= B F— tamorrep :
= '
'
'
= = T :
_____ '
'
—_ '
'
BE—HE TlynsT pucTaHupoHHorD '
A1-I0U gna Ni-E, FNT A1-10U2* anai Ni-E, FN1 A1-I01 gna Ti ' ynpasneHus H
. '
'
:
H
'
Mporpammtoe H
obecneuenue H
'
Komnelotep H
'
'
'
'
'
'
'
H
( BMOK A€TeKTOpa AN MYNLTHOTOHHOA MMKpocxonMu) '
'
Tvackonnseckin i r- H
DD erecon Snuckonweckii NDD aetextop !
[ [ e | 77777
O o aasg
U O
Ky6 chnyopecuenTieix
ceeTodNILTPO8
A-DUT B0k AMaCKONMHECKOr0 feTexTopa LnaNiE GaAsP NDD perexop

wafN,  BWNE [naFnl, mTE

! ferektopa k Ni-E MP-FN1/NI DIAJEP!.
* 2 B 3aB/CHMOCTY OT MOAENIM MUKDOCKONA MOXET NI0TPEG0BATCA CrieuansHbiii agantep

QeMTOCEKyHHHbIe nMnysbcCHble Jla3epbl

Korgia uMnynbcHoe 13nyyeHme, ANUTeNbHOCTbIO 0Kono 100 heMTocekyH, MPOXOAUT
4epe3 ONTUKY MUKPOCKONa (Hanpumep, 0GbEKTUB), ANTENLHOCTL UMNYNbCA YBENNYM-
BAeTCs M3-3a AUCMEPCUN TPYNNOBbIX CKOPOCTEN (3MeHeHMe CKOPOCTU NPy MPOXOX/e-
HUM Yepe3 CTEKNAHHYIO NOAIOXKY), Bbi3bIBaA CHIXeEHNeE NUKOBOI MOLLHOCTH.

YT06bl NPefOTBPATUTb CHIXEHWNE MUKOBON MOLYHOCTU UMMYIbCA, B (heMTOCEKYHAHbIX
VIMNYNbCHBIX N1a3epax ANs MynbTUOTOHHOM Mukpockonuu komnanum Nikon npegycmo-
TpeHbl MeXaHU3Mbl ﬂpeﬂBapMTeﬂbHOﬁ KomMneHcauum aucnepcni rpynnosbix (KOpOCTeIh,
KOTOpbIe BOCCTAHABNMBAIOT UCXOAHYIO ANIMTENbHOCTb MNY/bca B 06pasLie. MexaHu3mbl
npeAiBapuTeNIbHON KOMMeHCaLWn Obiin ONTUMU3MPOBaHbI ANIA ONTUYECKO CUCTEMbI
Nikon. 370 nossonsieT nonyyaTtb ApKue (yopecLieHTHble 306paxeHuns raybokux
C10eB TKaHi 06pPa3LI0B NPU MAHMMANBHOM MOLLHOCTI Nasepa.

Mai Tai HP/eHP DeepSee, Newport Corp., Orgen o
CreKTpanbHO-(U3HYECKUM nasepam
(Texsseckvie xapaktepucruky Nikon)

Chameleon Vision Il Coerent Inc.
(Texamseckue xapakrepcrik Nikon)

TexHUYEeCKMe XxapaKTepucTKu

Tlopr esopalebieopa

3 nopra 88012 N123EPHOTO U3NYHEHIA
4 n0pTa BLIEOAA CUTHANA ATA 4-6X KaHATIBHOTO f1ETeKTOPa, CEKTPATLHOTO ETEKTOpa, CUCTeMsi VAAS (AOMONHATAIbHO) i AOMONHATEbHOTO ATEKTOpa
(FCSIFCCSIFLIM)

Nazep s MyRbTAGOTOHHOT
MiKpocKonn

CoBmecTumbii nasep

Mai Tai HP/eHP DeepSee (Newport Corp.) Chameleon Vision Il (Coherent Inc.)

Mopynsus

MeTop: AKyCTOONTHYECKHi MOAYNATOP
YpaBnenvie: peryavpoBaHUe MOWHOCTH, OBPATHas MAcKa, YCTaHOBKa SKCTOSMUMM B U3y4aeMoii 0BAacT

Onriika A1 napaloLiero uanye-
s

700-1000 HM, aBTOMaTU4ECKas KOCTUPOBKA

TNazep AnA KoHchOKaNbHO/! MIKPO-
CKONWUY (BONOAHUTENBHO)

CosMecTuMbii nasep

405 Hm, 440/445 Hw, 488 1w, 561/594 1M, 638/640 HM, Ar nasep (457 Hm, 488 Hu, 514 1), HeNe nasep (543 Hwm)

Mogynsuus

Meroa: akyCro-onTHeckiii HacTpangaeMsiit (YUASTP A akyCTOONTHYECKIN MOGYAATOP

p T MOWHOCTH 1 KaXgOlt A7THHS! BONHb, 0BpaTHas Macki, ycTaHosKa ke

8 usysaemoit obnactu

Nasephbiit 6710k

CrangapTHbiit: LU4A 4-nasepHbiii Mopynb A win C-LUSEX 3-nasepbiii Mopyb EX
JononkurensHo: C-LU3EX 3-nasepHbii Mogyib EX (€M B KavecTae CTaHAAPTHOT N1a3epHOT0 MOAYA BbiGpaH 4-nasepHbiii Monyb)

TOHHO!

Jerexrop, He TpeGylowuii ecka- | [luia onkbi 400-650 Hm
wposain (NDD) answhoropo- ['pee o 203y
Ky6 dunstpos | Ky6 dunbTpos, i

s
PekomeHayeMble Habopbl UALTPOB AR MyNLTUGOTORHOR MUKpocKonuu: 4925P, 525/50, 575/25, 629/53, DM458, DM495, DM511, DM560, DM593

Tun perexropa

Snuckonusieckwit NDD getexTop (ans Ni-EIFN1/TI-E)
Iuackonuseckui NDD gerekrop (gns Ni-E)
Snuckonusieckuit GaAsP NDD ferexop (na FNT)

C ] it [AnnHa BonHb! 400-750 Hm (400-650 Hm ans
ReexTop (RononkTensHo) pre— oy
QunsTpyroui Brox 6 ky6os unstpos, an ye Ha KaXAOM U3 TPEX KOTeC
AUHS BONH AR 450150, 482/35, 515/30, 525/50, 540/30, 550/49, 585/65, 595/50,
70075
[lmackonuyeckuit neTekTop [invHa BOAHb! 440-645 Hm
(ononkuTensHio) flerexrop s

Tlone 3penn

Keaapar, BnCaHHbIi B KpYT AMAMETPOM 18 m

Burosan rayGuHa

4096 ypoeHei ceporo ygera (12 6ur)

CkaHupylousast ronoska

CraupaptHoe nonyuene u3o-
GpaxeHnii

CKatep: ranbBaHo-CkaHep X2

Pasmep: maxc. 4096 x 4096 nukceneit

CKOPOCTb CKaHMpOBaHHS:

CranpapTHbiit pexam: 2 Kagpalcex. (512 x 512 nukcened, 8 2 Hanpasnennsx), 24 kagpos/cex. (512 x 32 nuKcenef, 8 2 HanpasneHx)
BhicTpbii pexim: 10 kaapos/cek. (512 x 512 nukcener, 8 2 wanpasnennsx), 130 kagpos/cex. (512 x 32 nukceneii 8 2 Hanpasnennsx)* 1
Yaenusenve: 1-1000r nnasko perynupyemoe

Pexu CKaHIpOBaHWA: BpaLieHe X-Y, X-T, X-Z, XY, nueiinbii

Tlonyuerue n3oGpaxeniii Ka
BHICOKOI CKOPOCTH

- CKaHep: Pe3OHaHCHbIN CkaHep (X-0cb,
Pasiep: akc. 512 x 512 nukceneit
CkopocTs ckanmposarus: 30 kagpos/cex. (512 x 512 nukceneii) 4o 420 kagpos/cek. (512 x 32 nukcenei), 15,600 cTpok/cex
Yeenusenve: 7 waros (1x, 1.5, 2x, 3x, 4x, 6x, 8%)

Pexum ckaHnpoBans: X-Y, X-T, X-Z

Meroa nonysesis i T it MeTop nonyueHus i, nonyseniie
cKopocTH, W nonyyenne i

wactora 7,8 ), p (Y-oce)

il Ha BbICOKOI

Auxponstoe sepKano

MeTog nageHus Nog ManbiM yrnom
Monoxerue:
CranpapTHbiin hunbTp: 405/488, 405/488/561, 405/488/561/638, 400-457/514/IR, 405/488/543/638, BS20/80, IR, 405/488/561/IR

Tosednan auadparmia

12-256 mkm,

CrexTpanbHili AeTeKTop (c ranb-
BaHOCKaHepOM) (4ONOMHUTENbHO)

[Manason peructpupyembix
AuH BonH

400 1M-750 i (400 HM-650 HiA B Cnyiae MYALTUAOTOHHOT MAKpOCKONMH)

Konuyectso kaHanos

32 kaHana

CKOPOCTS MonyeHIA cnekTpans-
Horo n3oGpaxenis

4 xapposlce (256 x 256 nukceneii), 1000 CTPOK B cekyHay

PapeLeite AHHbI BOnHbI

80 HM (2,5 HM), 192 1M (6 HM), 320 Hm (10 Hm)
JlnanasoH AMHbI BONIHbI M3MEHAETCA C Wwarom 0,25 HM

Pasgencite

BhiCTOE pasaenchie, TOHHOE pasgeneHite

COBMECTHMOCTb ¢ MMKpOCKONaMit

VBepTupoBaHHbif Mutkpockon ECLIPSE Ti-E, MAKPOCKON C HerloAgiHsiM NpeaMeTHbiM Croukow ECLIPSE FN1, npamoit Mukpockon (< hokycupogKoii

cronmka) ECLIPSE Ni-E

War z Ti-E: 0,025 mkw, FN1 warossiit gsuratens: 0,05
Ni-E: 0,025 mkna
Jlononkurenso Mexahwseckuii npeameTHbii cronuk XY (ans Ti-E/Ni-E), BbicoxockopocThoi cronuk Z (for Ti-E), Bbi ancrema 63006+
exTuga (3 FNNI-E), cuctema VAAS
Mporpammoe oecrievenite OroGpaxenvie /hopuuposariie | 2D aHanus, o6benHan 3D I opr 4D awanus,
3oBpaxenn
®opwar u3obpaxerin 1P2, PG, TIFF, BMP, GIF, PNG, ND2, JFF, JTF, AVI, ICS/IDS
Mpuvenenve Bocc nocne  3aTyKaHie 8 o6ecy i NepeHoC 3Hep-
rn CepHiiHa chemka ¢ cvemKa
it KoMbloTEp oc Microsoft Windows®7 Professional 64 6ura, i (ANOHCKIi/ aHAWiiCK
un Intel Xeon X5672 (3,20 [Tuy/8 M6/1333 MTL YeTbipexageptbiii) wni ebilue
Nawsrs 1276 (2 16 x 3 + fononkutensHbie 2 6 x3)
Kectkuih uck 300 16 wwTepcheiic SAS (15 000 o6/muk) x2, RAID (uckoBbii maccus) O HacTpoiika
Mepepatia ganHbix CrieuvansHan nepegasa aattbix I/F (uitepeiic)
Ceresoii nepeiic 10/100/1000 Gigabit Ethernet
MotuTop 1600 x 1200 i Goriee Bbicokoe 4 HaCTpOIika ABOITHOTO MOHWTOpa
i cron ¢ i 1800 (u) x 1500 (r) M waw 1500 (w) x 1500 (r) m

* 1 BbICTPIA PEXHM COBMECTAM ¢ pexmany 810007 yBeseHHA 1 CkanNpoBaHNA X-Y 1 X-T. OH He COBMECTUM C PEXUMaNH BPaLLEHyA, CBOGORHO NMHHW, OGPE3aHHs, SKCTOHMPOBAHWA B 3aAaHHO OBNACTH, hOpMAPOBaHS

cTumyAunm, c

" i1 BpEMeHI XH3HH (yOpeceHLN
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Ycnosus pabotbl

 Temnepatypa: ot 20°C go 25°C (+1°C), KpyrnocyTo4HOe KOHAULMOHNPOBaHIe
BO3yXalo

x I BMcTammosh T yrpasnenns

003

© BnaxHocTb: 75% (0THOCUTeNbHas BNAXHOCTb) UK MeHee, 6e3 0bpasoBaHus
KOHAeHcaTalo

Npvmmnmenso 1660

© TemHoe rnomelLeHne nunm 3awuta MuKpockona oT cseta

)

WcTo4nnk nutanmns

Mor cucte- cuctema (Habop ckaepos, | 120 B AC (nepe- | 6,7 A Pa3mepbl 1 Bec
a nasepHbii 6710K) MeHHbii ToK)
_ 2208 AC 36A [€ ronoska 276 (1LJ) x 163 (B) x 364 (1) Mm 10kr
Kowmeioreprsi 6710k oo Lk Omusecknit 6710 npw nageH nysa (A1-10U) | 363 (L) x 186 (B) x 676(7) wa T6kr
Tasep ‘AproHoBbIi nasep (457 M, 488 Hw, 514 Aw) | 120 B AC 125A 360 (LW) x 580 (B) x 600 (1) mm 40kr
2208 AC 68A B0k ¢ 4 feTeKTopamit 360 (LL1) x 199 (B) x 593.5 (1) mm | MpubamsutensHo 16 kr
Kpowme aproHoBoro niasepa (456 Hw, 488 Hm, | 120 B AC 25A ("PMG"MB,MW:;f 22kr
514 1) 2208 AC 14A € chrenton
Nazep Ansi MHOrOHOTOHHOTO MUKpOCKONa 120 B AC 10,5 Brok ¢ ro fieTekTopa 360 (L) x 323 (B) x 595 (I) mm 26 kr
(nasep, Bopsoit npotiee) 2208 AC 67A nHCKONMYECKii AETeKTOP, He Tg}eﬁymmv\m 206 (L1) x 60 (B) x 262 () mm | MpubuauTensHo 5 kr
i Mukpockon Ti-E ¢ HUB-Aw | 120 B AC 44A Aec DD (s Ti-E,
ocseruTenem 2208 AC 24A Snuckonuseckwii AeTekTOp, He TpeGyioui | 216 (LL)x 112 (B) x 425 () mm | MpuGnuswrensio 10 kr
nec NDD (gnsi FN1, Ni-E)
[uackonueckuit AeTexrop, He Tpebyiowin | 301 (LL1) x 66 (B) x 185 () mm | MpuGnusntensho 10 kr
Rec NDD (gns Ni-E
Mogyns c 4 nasepamu 438 (LL) x 301 (B) x 690 () x MM | MpuGnusuTensHo 43 kr
(6e3 nazepa)
BAI0K NUTaHIS 417 4-123PHOTO MOAYA 438 (LL) x 400 (B) x 800 () x Mm | MpuGzuTensHo 20 kr
T 6 6 3 6710ka nuTanis)
EXHMUECKHE XaPAKTEpHCTA M MOryT ObiTb €3 Npefsap 0 Mogyns ¢ 3 nasepami EX 365 (LL) x 133 (B) x 702 (1) x MMt | MpHbuamTenso 22 K
nm TB CO CTOPOHbI MPON3BOAUTENS. (6e3 nasepa)
Jlexabpb 2011 ©2010-11 NIKON CORPORATION B paswepbl HE BITONHbI BBICTyiol
[TP—— e PR — T10 33KOHY 0 KOHTPOTIE 33 UHOCTPAHHOI! BANHOTO M BHeLHeli
MPEAYMPEXAEHME | croyo1ee pykosoncrao no skcnnyaratymn (RS AR, o | Toprosne axycruo-ommusecknit vactpansaeusi duneTp,

OR SCATTERED RADIATION
Ha MoHuTOpe bl L8 T AR ol
HexoTopbie npumepbl 1306paxerhii B AaHHOI GpoLuiope Bbini CO3AaHbI C UCNONb30BaHIEM CUCTEMbI KOH(DOKanbHOM Mytkpockonin C1.
Ha3Baits KOMNaHHii WM POlYKTOB, yOMUHAEMSIe B AaHHOI BPOLLIOPe, ABARIOTCA 3aperuCTPUPOBAHHLIMM TOPTOBLIMU MapKaMM WAt
TOBAPHEIMUA JHAKANY UX COOTBETCTRYIOWX NpaBOOGRRATeNei.

NB 3KCrIOpT MPOAYKTOB*, OMMCAHHBiX B 3TOi GPOLLIOPE, PEryAVIPYeTCH ANOHCKUM 3aKOHOM O KOHTPOJIE 32 MHOCTPHHOI BANKOTO 1
BHellHeR TOproAe. B Cnydae SKCNIopTa 13 ANOHIU NOTPEGYETCA COBMIOeHUe COOTBETCTEYIOLLUX NPOLieAYp.

* MpoayKTbl: annapatHoe obecnievetme 1 TexHUeCkUe CBe/iEHNA O HeM (BKAIOYas NPorpaMMHoe obecneyenue).

BCTPOEHHbIiA B 60K € 4 Nlasepami, W aKyCTOONTAYECKin

MOAYNATOP, BCTPOEHHBIN B 610K € 3 Na3epamu, OTHOCATCA K

KOHTPOAMPYEMbiM POAlyKTaM (BKAI0YaS, MONOXEHNS, Npive-

HIUMBIe K KOHTPONUDYEMbi TeXHONOrsM). Mepes JKcnopTu-

POBaHYeM 3TOM CHCTeMb! HEOGXOAUMO NONYUUTL pa3peLlie e
cBa U Bce

180 9001

BUREAU VERITAS
Certification

o

Certification

UKAS

KA

NIKON CORPORATION RN =
N"ko n Shin-Yurakucho Bldg, 12-1, Yurakucho 1-chome, Chiyoda-ku, Tocwo 1008331, Anoss — — — —
33216 8133206 poBaro no epriupoBatio no
Tesepor: +81-3-3216-375 gakc +81-3-3216-2385 NIKON B et Company NIKON CORPORATION
P nikon. (OMNaHUA 1O NPOU3BOACTEY NPUGOPOS)

000 «buoleH-AHanutTuka»

E‘ A 115093, Mocksa, NMapTuitHbii nep., a.1, kopn. 58, cTp.1

TS T Ten./chakc: +7 499 704 62 44
BaLUW 33434V - HalUW peLleHns e-mail: 84997046244@bga-3u
www.bga.su www_bga_su



