IIpumenenune kamepsnl K008 B HecTanmoHapHO# CIEKTPOCKONUN
B.B. Jle6enes *, I'.T'. ®enpaman®, A.B. Casenbes °, U. Byrap °,
M. Xopsar(miammii) °
*BHUMO®U, Komnanus BUDO; ® Mexaynapoanbiii nazepubiii neatp MI'Y um. M.B. JIoMoHOCOBa;

* MexnyHapoaHblii nazepHblii nentp «bpatucnasa» (Pecry6nuka CroBakus)

BBenenue
C aBrycra 2003 rona kamepa K008 /1,2/, cocTeikoBaHHas ¢ H300paxaronium
MOHOXPOMAaTOPOM/CIIEKTporpadom MS3504i /3/, UCIIOJTB3YETCS B

MexayHaponHoMm JazepHoM lieHTpe B bpartucnase (CioBakusi) npu MpOBEACHUU
UCCNeIOBaHUM B OOJACTU HECTAIMOHAPHOM CHEKTPOCKOINHUM, B YACTHOCTH, MPHU
HCCIIEIOBAHUM MPOIIECCOB (PIIyOpPECHECHIIMM B pa3IUYHbIX Kpacutessix. [Ipu BBojzie
B OKCIUTyaTallMi0 MPEIBApUTEIIbHO OBbUIO TMPOBEPEHO TMPEACIbHOE BPEMEHHOE
paspelieHre Kamepbl, coctaBuBiiee 20mc. Jlamee mNpUBOAATCS Ppe3ysIbTaThl
MPOOHBIX AKCIEPUMEHTOB IO MCCJICJAOBAaHUIO JUHAMUKH  (IIyopecieHIIuu
kpacurensa «Pogamuna-By.

HcenbiTanus Kamepbl U NIePBbIe Pe3yJbTAThl MPOOHBIX IKCIIEPUMEHTOB
B pesynbrare ykazaHHOW CTBIKOBKH, OCYIIECTBIEHHON koMmmanuein BUDO
COBMECTHO C  MexXAyHapOAHBIM  JIa3€pHBIM  LEHTPOM  MOCKOBCKOIO
['ocynapcTBEHHOTO yHMBEPCHUTETa, TOMYYWICS HOBBIA TpuOOp, HA3BAHHBIN
M300paXarolMM  BpEeMSaHATM3UPYIOUIUM  MOHOXpPOMATOpOM/CreKTporpadom
SVA- 01 /4/ (puc.1).
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Puc.1. Baenmnuii Bua n300pakaroniero BpeMsiaHaIn3upyroIiero
MoHOXpoMmaropa/criekrporpada SVA-01.



OcHOBHBIE TapaMeTPbl HOBOTO MTPUOOpa MPUBEICHBI B TAOJIHUIIE.

Tabaua
NN HanmenoBaHnne napameTpoB U U3 pa3MEpPHOCTh Bennunna
napamMmerpa

1 2 3
1 | CnexTpanbHblid quanazoH (onpeensieTcs AMana3oHoM

cnekTpanbHoi yyBcTBUTENbHOCTH DOII), HM <400 - >800
2 | ObpaTHas nuHEHas AUCepCHs], HM/MM 2,37
3 | CnekTpanbHOE pa3penieHue, HM 0,08
4 | lIar nepecTpOWKHU JITIMHBI BOJIHBI, HM 0,01
5 | Pasmep kanpa Ha karoje DOII, MM X MM, HE MEHEE 12,5%12,5
6 | JAnuTenbHOCTH Kaapa: OT, HC 8-12

JT0, MKC 600-660

7 | MakcumaibHas IjIMHa H300paKeHUS TSN Ha KaToIe

D011, mMm >12,5
8 | DddexTuBHAs JyTMHA TPACCHI PA3BEPTKHU HA dKPAHE 18-21

D011, mMm
9 | Koappuuument nuneitnon pazséptku Ha 3kpane DOIT:

OT, HC/CM 1
JI0, MKC/CM 300

10 | IlpoctpancTBeHHOE paspenieHue Ha ¢potokaroae JOII, >10

1.JI./MM
11 | Bpemennoe pa3peurenne kamepsl KOO8 npu mmpune

menu 0,05 mMm: OT, TIC 20 na muan. 1uc/cm

JT0, MKC 6 Ha auan. 300MKc/cM

VYopaBasieMblii JUCTAaHUMOHHO MOHOXpoMarop/cnektporpad MS35041
MO3BOJISICT BBIJCHATh JIMOO WHTEPECYIOIUA HCCIIENIOBATEIs  CICKTPATbHBIN
JMaras3oH, Ju00 BbIOMpaTh HEOOXOIUMYIO JIsl aHaIM3a CHEKTPAIbHYIO JIMHUIO.
Kamepa K008 ocymiecTBisieT BpEMEHHYIO pa3BEPTKY H300pa)kKeHUs CIIEKTpa C
HEOOXOIUMBIM  BpPEMEHHBIM  pa3pelieHHeM,  3alUChIBaeT  Pa3BEPHYTOE
nzoopaxxenue ¢ nomomipio [I3C Tenekamepsl U BBOAUT €ro B KommbloTep. B
pe3yibTaTe aHajau3a d3TOr0 HM300paKEHUsS MOXKHO TMOJYYUTh BpPEMEHHOW W
MIPOCTPAHCTBEHHBIN (CHEKTPaIbHBIN) MPOPUIHL HUHTEHCUBHOCTH PETUCTPUPYEMOTO
U3ITYYCHHS NI BHIOPAHHOTO CHEKTPAIHHOTO JWara3oHa, Mpo(uin HECKOIbKHUX
CHEKTPATHHBIX KOMIIOHEHT WJIH OTJEIHHOW CHEKTPAIbHOW JHHUM W H3MEPHUTh
JUIMTETLHOCTh ~ PETUCTPUPYEMOTO  M3JIyYeHHUS Ha JIFOOOM  ypOBHE  €ro
WHTEHCUBHOCTH.

J1JIst OBBIMIIEHUST TOYHOCTH U3MEPEHUS MPOCTPAHCTBEHHBIX (CIEKTPAIbHBIX) U
BPEMCHHBIX HMHTEPBAJIOB, a TAaKXE OTHOCHUTCIIBHBIX HHTCHCHUBHOCTEH BXOIHBIX
CUTHAJIOB B 000OMX pEeXHMMaxX pabOThl KaMephl ¢ IOMOIIBI0 €€ MPOrpaMMHOTO
oOecrieyeHusT IPOBEICHA KOPPEKIIUS BCEX T'COMETPUYECCKUX U (DOTOMETPUUYECKHX
UCKKEHUW, BKJIOYAs CBET-CUTHAJIbHBIC XapaKTEPUCTUKU U HEIWHEUHOCTh
pa3BEépTku. B pe3ynbpTaTe KOppEeKIMU reOMETPUUYECKUE AUCTOPCUU YMEHBIICHBI C
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4%max 10 HE Ooisee 1%, HenmmHEHHOCTh Pa3BEPTKU ¢ 10%m. 10 HE Oonee 2%. B
pe3ynbTaTe  KOppeKIHH  (POTOMETPHUYECKMX  HCKAKEHWH  HEOJHOPOIHOCTH
Kod(uimeHTa npeoOpa3oBaHus MO MO0 U300pakeHus: yMeHbIIeHa € 30%ma A0
He 6onee 5%.

Bo30Oyxnaenue kpacurened B MeXIyHApOAHOM JIa3€pHOM LEHTPE B
bpatucnaBe MOXET NPOU3BOAUTHCA JA3€PHBIMU HMMIYJbCaMH (PEMTO-NUKO U
HAHOCEKYHIHOW JUIMTEIHHOCTH Pa3IMUYHON JJIMHBI BOJIHBL [Ipu BBome mpubopa
SVA-01 B »S3KCIulyaTalnuio MpeIBAPUTEIIBHO OTJEIBHO OBLIO IPOBEPEHO
npenensHoe BpeMeHHoe paspenreHue kamepsl KOO8, [[ns aToro Ha menb kamepbl
mupuHo  S0MkM  Obuto  HampaBieHo — usnydenue — Ti:AlL,Os  nasepa,
TeHEPUPOBABIIETO  HEMPEPBIBHYIO  IMOCJIEIOBATEIBHOCTh  (DEMTOCEKYHIHBIX
UMITYJIbcOB Ha JyiuHEe BoJiHbI 800HM. Ilepuoa cienoBaHUs UMITYyJIBCOB COCTaBIISII
12,50c  (puc.2), JIUTENBHOCT  OAWHOYHOTO  HMIYJIbCA,  HW3MEpPEHHAas
aBTOKOpPpEATOpOM, cocTaBiisia 60dc.
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Puc.2. IlocnenoBaTeIbHOCTS UMITYJIBCOB PEMTOCEKYHIHOTO Jla3epa, pa3BEépTKa
100HC/cM.

Ha puc.3 mokaszan OTKIMK Kamepbl Ha BXOAHOW 60-Tu (heMTOCEKyHIHBIN
uMmItysbC. [lomymupuHa 3TOro OTKIMKA, MPECTABISIONIET0 COOOM MpeaebHOe
BPEMEHHOE pa3pelIeHrne Kamepsl (Wi e€ BpeMEHHYIO amnmnapaTHyo (yHKIHI) Ha
mmmHe BoaHBI 800HM, coctaBmiaa 201c.
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Puc.3. Bpemennas annapatnas @ynkius kamepbl KOO8 Ha A = 800HM,
pa3BépTka 1Hc/cMm.

[IpenenbHOe BpeMeHHOE paspelieHue t, HoBoro mnpudopa SVA-01
ompeneNnsieTcss AByMs HE3aBUCHUMBIMH BEIMYMHAMH — MPEACIbHBIM BPEMEHHBIM
paspemienriem t; kamepsl KOO8 u mpenenbHbIM BpPEMEHHBIM pa3pelieHuEM t,
MoHoXpoMartopa/criekrporpada MS 35041 1 mo3TOMy MOXKET OBITh PACUUTAHO TIO

M3BECTHOM GopMyne: 7, = t," +1,” .

[IpenenvHoe BpeMeHHoe pazpeumieHue t; kamepbl KOO8 3aBUCUT OT JIMHBI
BOJIHBI PETUCTPUPYEMOIO M3JIy4YEeHHUs, TaK Kak B kamepe ucnonb3yerca JOII Ge3
ycKopsomed cetku y (orokatoma. B pesynpraTe 3TOr0 HaAmpsXKEHHOCTH
AIIEKTPUYECKOTO MO y (POTOKATO A HEIOCTATOUHA JI TOTO, YTOOBI 00ECIEUUTh
IpeaesbHOe BpeMEHHOEe paspemieHue 20mc BO BCEM Juana3oHE CHEKTPaJbHOU
gyBcTBUTENBHOCTH JOII. Ilpn mcnbiranusax xamepsr KOO8 B MexaynapoaHom
jmazepHoM  LeHTpe  MockoBckoro ['ocymapcTBeHHOro — YHuBepcurera €€
MpeJIeIbHOE BPEMEHHOE pasperieHne coctaBuio 20mc Ha aiauHe BOJHBI 800HM,
5311c Ha aymHE BOJHBI 616HM, 1 9311c Ha JyMHE BOJIHBI 400HM.

B oTHOmEHME MpenenbHOr0 BPEMEHHOIO paspeleHus t
MOHOXpoMaropa/cniektporpada  MS35041  (MakcMManbHOTO  3aTATUBAHMUS
JUINTEJIbHOCTH UMITYJIbCOB PETUCTPUPYEMOTO M3JIyYEHMs]) HYXKHO 3aMETHUTh
cienyromee. OHO onpenenseTcs MaKCHMAJIBHOM Pa3HOCTBIO XOJa JIyd4ed B 3TOM
IpUOOPE M TAKXKE 3aBUCUT OT JJIMHBI BOJHBI PETUCTPUPYEMOro u3nyuyeHus. llpu
3aIOJIHEHUHU U3TTyUYE€HUEM BCEeHl ITMHBI JUPPAKIIMOHHON PEIETKH OHO MOXKET OBITh
0 MAaKCUMYMY BO3MO>KHOW BEJIMYMHBI OLIEHEHO MO (hopmyrie: tmex =AL/cd, THE A —
JUIMHA BOJIHBI, L — nmonHas qiuHa AudpakunoHHON pemérku (70Mm), ¢ — CKOpOCTh
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ceera, d — mocrosHHas gudpakuuoHHON pemétku (833uM). 3amonHEeHHE
PETHCTPUPYEMBIM U3ITyYCHHEM BCEH JTMHBI AUGPPAKIIMOHHON PEMIETKH BO3MOKHO
B TOM ClIly4ae, KOTrJa HMCTOYHHUK JTOr0 U3NydeHHs (OOBEKT WCCIICIOBAHNS)
MOMEIIEH BIUIOTHYIO K BXOJHOM Ienu mnpudopa M H3IydaeT B JOCTATOUHO
IIUPOKOM yriie. TakuM HMCTOYHUKOM, K TMPUMEPY, SABISIETCS (PIIyOpECUEHTHOE
u3iyueHue kpacuteneil. [Ipu 3ToM KroBeTa ¢ KpacuTeaeM J0JKHA HaXOAUThCSA Ha
BXOJHOM 1ienu npudopa. st 3TOro ciiydasi BETUYMHA thmex HA YKA3aHHBIX BBIIIIEC
nnuHax BoJiH 800, 616 u 400HM cocTaBiseT cooTBeTCTBEHHO 224, 173 1 112mnc.

OneHka tomax A1 npudopa SVA-01 nmo popmyre as ty ¢ yu€ToM yKa3zaHHBIX
Beiie 1udp, usMmepeHHbix s KOO8 um paccuntanaeix st MS 35041, naér
CIEeayIOIME pe3yabTarhl: 2251c Ha ajaruHe BOHBI 800HM, 1811Cc Ha JIMHE BOJIHBI
616uM u 14611c Ha nymHe BOJIHBI 400HM.

B cmywae wmanoil pacxOOMMOCTH PETUCTPUPYEMOTO U3IIYyUYCHUS
(KOIMMUPOBAHHBIE MUKW WJIM HEMOCPEACTBEHHOE HU3IIyYEHHE JIa3epOB, KpOME
MOJIYITPOBOJTHUKOBBIX), OyJeT 3aJeiicTBOBaHa HE BCSA JiIWHA TU(DPAKIIMOHHON
pem€rku. [Ipu 3tom 3atsruBanue Oyzaer meHbuie (mponopuuoHansHo //L,rae [ —
3a/ieiicTBOBaHHAs JyiMHA peméTku). OIHAKO HY»KHO UMETh BBUJLY, UTO MPU 3TOM U
CHEKTpalbHOE pa3zpenieHue npudopa OyaAeT MEHbIIIE.

N3mepenne peaibHOrO MpeeabHOr0 BPEMEHHOTO paspelleHus npudopa
SVA-0] nmoka HE MPOBOAWIOCH B CBA3U C TEM, YTO NEPBOOYEPEAHBIE MHTEPECHI
y4€HBIX MeXIyHapoAHOrO Ja3epHOro LEHTpa B bpaTuciaBe Jexar moka 4To B
HAHOCEKYH/IHOM JINala30HE BPEMEHHU.

B kadectBe 0AHOrO W3 MPUMEPOB UCCIEAOBAHUIN (PIIyOPECHECHIIMH MOKHO
MPUBECTU PE3YyJbTAaThl M3MEPEHUsI BPEMEHU KHU3HU (DIyOpECIEHIIMH pacTBopa
«Pomamuna By» B atanone. Jlyis Bo30y»aeHHsI pacTBOpa MCIIOJIB30BaIach BTOpas
rapMOHMKA HW3JIyYEHUsS HEOJMMOBOrO Jiazepa C MOAYJUPYEMOM JOOPOTHOCTHIO
(nmuHa BOJHBEI 532HM, NOJYIIMPUHA BO30YKIAIOLIEr0o UMIYJbca to= 9,91HC, cMm.
puc.4).
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Puc.4. Bpemennoii npoduibs BO30yKIa0IEro UMITyJIbca, pa3BEépTka 30HC/cM.



PCFI/ICTpaHI/IH JAMHAaMHKHN (l)ﬂyopecueHuHH IMpOoBOAWJIACH HA JJIMHC BOJIHBI

585uM (puc.5).
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Puc.5. Bpemennoit mpoduis sroMuHECHIeHIIMM pacTBopa «Pogamuna By B
sTaHose, pa3BépTka 30HC/CM.

[TomymmpuHa uMITyibca t Ha puc.5 coctapiseT 21Hc. B ¢Bs3u ¢ TeMm, 9TO te, HE
SBIISIETCST OSCKOHEYHO MAaJlol BEIMYMHOW TIO CPaBHEHHIO C t, BpeMs JKU3HU
bayopecueniuu tn «Pomamuna B» Moxer ObITh ompeneneHo 1o ¢dopmydie:

t,= g2 - ¢’ . B pe3ynpTare BeIYMCIIEHHH TTOTy4YaeM tg= 18,52Hc.

3akioueHue

ABTOpHI BeIpakaroT OnarogapHocth A.A. JKapukoBy, I'.H. Haprory, M.A.
KapnoBy n W.B. ['0l0BHMHY, TPUHAMABIIMM TBOPYECKOE YYaCTHE B CTBIKOBKE
kamepbl K008 ¢ monoxpomaropom/cnektporpadom MS 35041, a rtakxke E.E.
MyxuHy 3a 1osie3Hble KOHCYJIbTALMH 10 CIIEKTPAIbHBIM IpUOOpaM.
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