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CoOoTHOLWeHWe cnekTpos U usobpaxeHuu Ha SCORPIO
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CerogHsa - TONbKO Nevyanu

(MU FpyCTHBIW pacckas O LWMPOKOLEIbHOCTU)



Teopus peweTku "uU3 yyebHuka":

Paspewarowiaa cuna npubopa, OCHOBAHHOIO HA NPUHLMMNAX

UHTepdpepeHUUU ceeTa (ANPPAKLUOHHBIE pelleTKU BceX BUAOB,
UHTepgepoOMeTpbI):

R= A/OA = mN

Ona peweTku: R=mpW
OA - FWHM uHcTpymeHTanbHOro KoHTypa
m - NOpPAAOK UHTepgpepeHLUU
N - uncno uHTepgpepupyroWwmux nyyei
p - NJOTHOCTbL WTPUXOB HA eAUHULY NNOLWAAU
W - 3acBeyeHHas nnowaab

Ho toraa aocturHytoe Ha SCORPIO paspeweHue Rmax=2600 moxHo 6b1n10
661 nonyunTh ¢ pelwetko 600 WT/Mm B Nyuke amametpom ecero 2.5 mml
Ho B peanbHoctu: VPHG1800 B nyyke avameTtpom 35 mm.,

OpHou pelweTku mano! Hapo Bbraenutb obnactb B HaAbrOAaeMoM obbekTe,
CO34aTb NapanfesibHbIN NYYOK U MOCTPOUTL CMeKTp Ha AeTekTope!

1. Ectb cnexTporpap (kak onTuYeckas cuctema)

2. Ectb wenb

3. EcTb Teneckon, onpeaenarowmii NapameTpbl ONTUKU CNeKTporpada



CornacoBaHue ONTUKU CMeKTporpada n Teneckona

Tepaem CBeTt

HepauMOoHaNbHO

KONMMarop Kamepa

“ornacoeaHue cesetocuner: D./f= D,/f,
{T06bI NpUbOP paboTan Kak peaykTop, Heobxoaumo: f< f,
I.e. ceetocuna (f/D) kamepbr AonxHa 6bITb 60MblUE YeM CBeTOCUIa Tenleckona

Touyemy B TT1® Ha BTA HyxHa ceeTocunbHaa kamepa :
leneckon 6onbwoun - Benuk macwrtab usobpaxerHmsa (1'=116 p), t.e. 8-10 nukcenewn
T3C. XouyeTcsa yMeHbWUTb MacwTtab pasa B 2-3, 3HaumT (D,/f,)<(1/2)

TTpobnembl cBETOCUNBHOW ONTUKU:
1. A6eppaumu pacTtyT kak (D/f)?3
2. Tpebyetca manbi paboumii otpesok (ot T13C a0 nepBov NIMH3bLI KaMepebI)



CneKkTporpam Kak Teneckonuyeckaa cuctema BellceSululGuly)

Image
of slit

MNO3TOMY AJ19 HAC BAXHO TONMbKO TO, YTO pelleTka pasBOAUT JIyYU C pasHBIMMU
ANUHAMU BOSH, T.e. 0bnaaaeT agucnepcuent:
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Paznuume mexay Teopetmyeckum U pearnbHbIM paspelleHmem

R(BT A, A\ = 60004) ~ Ripeor

To, UTO AUMPPAKLIMOHHAA pelueTKa cama obraaaeT CneKTpanbHLIM
paspelleHnem Ans aCTPOHOMUYECKOro CNeKTporpapa sHaYeHUs He
umeet! Ham BaxHO TONMbKO TO, YTO OHa obrnapaeT Aucnepcuen.

TeopeTtuyeckum npepsen AOCTUraeTCs TONbKO NpU 6eCKOHEYHO Y3KOU
wenu. B peanbHOM Xe cnexkTporpage paspelleHune Moxet bbITb B
TbICSYU pa3 MeHblle, Npudem Yem bonblue AuameTp Teneckona, Tem
bonblue npobnem ¢ AOCTUKEHUEM OAHOTO U TOTO Xe CNeKTpasbHOro
paspeLueHus.

SCORPIO B bropakaHe (2.6 m Teneckon) € TeMU xe pelueTkamu aaet
B /1B pasa Nyullee paspelleHue Yem Ha BTA (c Ton xe Wwenbro)



Bbr6op wupuHer wenu (T)

NTaK, yem yxe Lienb, Tem nyulle cnekTpanbHoe paspelleHue.
Ho noyemy mbI He MOXeM CUNMBHO CyXaTb Lienb?

TTpeaenbHas WUpUHA LWenu onpeaenseTcs XapakTepucTUKamm
Hawero AeTekTopa. Camas y3Kkas LWernb, Npy KOTOPOU MBI elle He
TepsieM CneKkTpasnibHyr0 UHPOPMALUKO HA3LIBAETCS HOPMASTbHOW.

Teopema KotenbHukoea (Havkeucta) B BObHOM
U3NOXEeHUU NPUMEHUTESIbHO K Halemy CIyJaro:



OuckpeTtusaums

n<n, - Tepaem CNeKTpasnbHyro

UHPOPMALUHO
(MOoxem usmepuThb
CKOpOCTU, HO He FWHM)

n=n, = ONTUMANbHO
(Ha npakTuke n =2.5-3)

n>n, - n3bbITOUHAA

ACKpeTusaums. MHoraa
none3Ho, HO Xasko
He3(pP@EKTUBHO UCMNOSb30BATb
AeTeKkTop




Bbr6op wupuHer wenu (IT)

Ha npaxtuke, "HopmanbHas wens” - 3170 wens, FWHM kotopow (B
NpoeKkUUU Ha aeTeKTop) pasHaetca 2.5-3 nukcens

I (D
Image s(BTA) = (10+12) (f_z) [px]
J2

of slit

LLInpuHa "HopmanbHoOU LWenun” - NponopuUMOHanbHa ceeTocue
Kamepbl, @ YeM CBeTOCUSIbHee Kamepa - Tem bonblue ¢ Hew
npobnem.

C Bpyrou CTOpOHbLI, Yem Wwupe Wenb (B yrioBOW mepe), Tem nyulue y
CMeKTporpaga LWMPOKOLLEbHOCTb.

ONTUMANbHAS WUPOKOLLESIbHOCTb - KOrAa LWUPUHAG HOPMASIbHOMLLEe U
PABHAETCS NPOCTPAHCTBEHHOMY paspelleHUro Ha Teneckone (B Hawux
YyCIOBUAX 3TO pasmep 3Be3dHbIX U30b6paxeHUU - seeing)



HopmanbHas wenu Ha SCORPIO

Y kamepbr SCORPIO: D,/f,= F/1.8, Toraa wupuHa HOpMasbHOM

wenu coctaenset Bcero 75-90u =0.65-0.75 yrnosowu cexkyHAabI,
4YTO B ABA PA3a MeHblle XapaKTepHbIX pa3smepoB 3Be3AHLIX M306pakeHUM.

BbI3BAHO 3TO KAK TeXHUYECKUMU CNOXHOCTAMU C U3FOTOBIIEHUEM
CBETOCUITbHOU KaMepbI, TaK U He0b6XO0AMMOCTbHO HAMTU KOMNPOMUCC
Ana paboTbI B HECKONBbKUX peXmmax HabnroaeHuu.

TTepsonpuymHa - OTHOCUTeNbHO 6onbluaa ceeTocUua Npyu HabnroaeHUax
B NepBUYHOM pokyce BTA (f/4).



PeanbHas wenb Ha SCORPIO

SCORPIO ykomnektoeaH Habopom weneu: 0.5,0.75,1, 1.5, 2°

B 6onbwunHCcTBE HA6NFOAGHUM MBI YCTAHABNUBAEM Lenb WwupuHou 17,
UYTO 3AMeTHO LWMpe HOPMASIbHOW, HO XasKO TepaTb CBerT.

TTpobnembl CTOMb Y3KOU LWenu:

1. Tepsem ceet oT 0bbekTa (yxyawaem S/N)
2. CNOXHO 3aHUMATbCSA CNeKTpoPOTOMEeTpUe

3. BbIicokue TpeboBaHUS K TOYHOCTU YCTAHOBKU O6BHEKTOB Ha Lerb.



Ewe pa3s o auckpeTtusaumm

SCOPRIO «O6bIYHBIN CNeKTporpagp>
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N36b1TOUHAs AnckpeTusaums (oversampling) co SCORPIO (wenb 17):

‘TTomoraet npu UsyyeHUU PopmMbl NpodPUNen TMHUK, U U3MepeHUU
AUCNPeCcUn CKOpOoCTen MeTOAOM KpOCC-Koppensauun.

* Ho He3apmPeKTUBHO UCMONb3YHOTCA BOSMOXHOCTU AeTeKTopa, Ha
MepBbIN B3rNaa JIMHUU BLIMrNAAAT «pacqOKYCUPOBAHHBIMU»




TToTepu ceeTa Ha Wenu

TTonpaeka 3a Wenb 3aBUCUT He
TONbKO OT Ka4eCTBa U306paxeHui,

HO L OT TOYHOCTU HaBeadeHn4.

Pacyet notepb ceeta Ha 1" Wwenu Ang ABYX BAPUAHTOB (PYHKLUU pacrnipeaeneHms:
S T e
7 Gaussian: | Moffat: |
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Bo3mOXHO, UTO NnyYlInii BApUAHT - paccUMUTLIBATb NOMNPABKY

UHTerpupys NOTOK B Hab1FOAGEeMBIX U306paxeHusax!




ATMOCepHas ancnepcus

OHa Xxe angepepeHUnanbHas pegpakums
ATMOCEpLI: U3MEHeHUe yrna pegppakumm
CBETOBOIO Jly4a OT ero ASIUHLI BOSIHBI.

ATpomocepHasa aucnepcusa u CAO:

- MoOXHO HenocpeacTBEHHO U3MepUThb C
MYIbTU3PAYKOBLIM cnekTporpagom MPFS
(NOCKONbKY Yy Hero HeT wWenu).

* Cnekn-uHTepmpepometp bTA umeer
KOMMNEHCaTop aTMOCKEepHOU AUcnepcum

Hano ctapatbces, 4TObbI Wenb cnekTporpaga COBNaaana ¢ HanpasieHnem
aTMOCEepHOU aucnepcum, T.e. bbIna BepTUKANbHA.

Ona SCORPIO 3710 03HauaeT, uto P(real)=132.5 ° (ao 2006 r. =131°)



TTotepu Ha wenwu IT: HabnroaeHUa cTaHAAPTOB

lLlenesas cnekTpockonus

* NOTepu CBeTa Ha Lesn

* UCKQXeHUa POpMbI
CneKTpa us-3a
aTMOCEPepHOM ancnepcuu

becweneesas cnektpockonus

- paspes nonepek
Ancnepcuu

* Npobriema poHa

* owmbKa KanMbposku No
ANUHAM BOJTH, U3MeHeHUue
CNeKTpasibHoro
paspeLueHus

* CABUT LUKASLI A He NpUHUMNUaneH

* Nnpobnema poHa U 61m3kMx 06eKTOoB pellaeTcs
noabopom «yaobHerx» 3gespq, (10-13m)

* Ho ucnpasutb cnekTp 3a MONOCLI ATMOCEEPHOro
NOrs1OLWeHUs MOXHO TOSMbKO MO LeneBbIM
cnexkTpam!

CTapamtecb CHUMATb MAKCUMYM BO3MOXHBIX KarTMBpOBOK BO BCeX
AOCTYMHBIX PeXUMax - CIKOHOMUTE MAcCy BpeMeHU npu aHanuse



KeaHToBasa agppekTuBHOCTb SCORPIO B cneKkTpasnibHOM pexume

NpeanbHbIv cnyyan - beclienesas CNeKTpocKonums
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Ob6bemHbIe (pasosble rosnorpaguyeckue pewetku (VPHG)

BmecTo Hape3ku noBepxXHOCTHOro penbeda - co3aaHue 06 beMHoM
CTPYKTYpbI C NEPUOANYECKUMU UMEHEHUAMU KOIPPULIMEHTA NPOMYCKaHUS.

Surface Relief Grating: Volume Phase Holographic

Reflection Grating (VPHG): Transmission B K naccmquKoﬁ HGP€3HOIZ peUJeTKe
> < yron 6necka 3a4AaBancs (opmoi
cHo wrpuxos. ¥ VPHG - oH onpepensetca
n :\ yrniOM nageHus ceeta Ha pelueTky
s g\ (bonee rnbkmue BO3MOXHOCTU
SHS npUmeHeHUs)
Cross section of photoresist Cross section of dichromated
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Q 603MOICHO CO30aHUE BbICOKOU NIIOMHOCIU umpuxoe




HepasHomepHas 3acBeTka Wwenu - -
Cnyuan VPHG12006, wensb 1

AV = / AV= 47 km/s AV= 73 km/s AV= 79 km/s AV= 75 km/s AV= 69 km/s
Flux=66% Flux=54% Flux=29% Flux=11% Flux= 4% Flux= 1%

AV= 16 km/s AV= 29 km/s AV= 38 km/s AV= 43 km/s AV= 44 km/s
Flux=56% Flux=28% Flux=19% Flux=12% Flux= /7%

f=2.0" g=2.0" g=2.0" g=2.0" g=2.0"
Ax=0.4" Ax=0.8" Ax=1.2" Ax=1.6" Ax=2.0"




OWunbKU n3mepeHUs NyyeBbIX CKOpOCTeW 38e3f,
Cnyuamn VPHG12006, wenb 1°
Pacuet owwmbok ckopocten Ana AByX BAPUAHTOB PYHKLMU pacnpenereHus:
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B oTnnuum ot nsmepeHuU NOTOKA, NpU U3MepeHUax fydeBbIX CKOpOoCTeun
3Be3/ - YeM XyxXe KayecTBO n30b6paxeHUU, Tem meHblue owunbKa!

Ona npoTaxeHHbIX 06BEeKTOB - 3PPeKT HecyluecTBeHeH.



SMPPEeKT «rpaaueHTa Sly4eBou CKOpoCTU»
GRW+70d5824 - wenb BAONb ATMOCKEPHOU AUCNEpcUmn
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HD120874 - wenb nonepek aTMOCpepHOU Ancnepcum
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Kak usbexarb npobnem c owmbkamum ckopocTen?

* TTpy HabnroaeHUax Wenb HaAO BLICTABNATL BAOSb HAMPABIEHUS
ATMOCMEpHOU AUcnepcun.

* O6BbeKT HaAOo TOYHO BLICTABNATL HA Liesb, TeCTOBbIe U306paxeHUs npu
3TOM HeobX0AMMO CHUMATb C 3KCNOo3nLUMaMm He meHee 10 cekyHa, npu

paboTarowem asTormae. Yem nydie ka4yecTBo U306paxeHUt - Tem BbIle
TpebOoBaHWUS K YCTGHOBKe 3Be3Abl Ha Lierb.

- B kayecTBe WabnoHOB He crieayeT UCNONb30BATbL 3Be3AblI spye 12,
Ecnu xe npuxoautca Habnroaath 6onee apkue 38e3abl, TO Teneckon
cnepyeT pacgOKYyCUpOBATb, YTO 6bI AO6UTLCA 6OMee paBHOMepHOM
3aCBETKU LWenn CheKTporpada.

Ecnuv HabnropeHusa npoesoannuce 6e3 cobnroaeHns KoppekTHOM
MeTOAUKU, TO 3PPeKTa HepaBHOMEpHOM 3aCBeTKU Lenu
WUCNPABUTb YXe Helb34.



3aknroyeHue

OpHa n3 ocHoBHbIX Npobnem cnektTpockonum Ha SCORPIO -
Heob6Xx0AMMOCTb NPOBOAUTL HABNFOAEHUS C OTHOCUTESbHO
y3Kkou Wenblo. bonee Bcero ato co3aaet npobnemesr B
3a4a4ax:

1. CnekTpopoTomeTpuu

2. NI3amepeHunsa nyyeBbIX CKOpOCTen 38e34000pasHbIX
06bekToB

TTpobnem MOXHO n3bexarb TOSbKO MOHUMAS U YeTKO
cobnropas metoaukKy HabnroaeHun, a aTo (kK coxaneHuro)
3aBUCUT OT OMbITA U KBANUMPUKALUU Habnrogatens



3aknroyeHue I1.

MaTepuansi 3ToU U NpeabIAyLen NeKkUUU BbLIOXEeHbI Ha
cTpaHuuke SCORPIO (pasaen "Manuals”)

Hanbonee KpaTko eMKO U NOHATHO Teopus
aCTPOHOMUYECKOrO CreKTporpaga U3noxeHa B ctaTbe:

Allington-Smith J., "Basic equations for astronomical
spectroscopy with a diffraction gratings” (tam xe)
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