MHOropeXXmMHbIN POKasbHbIN peayKTop
Teneckona bTA

Jlekumns II.

CnekTpasnibHOe pa3pelleHne. Teopusi aCTPOHOMUYECKOrO
crniekTporpadga. CornacoBaHue ONTUKWN Teneckorna w
criekTporpada. Anckpetnsaums. ATMocdepHas aucnepcums.
HepaBHOMepHas 3acseTka wenn. O6beMHO-(pa30BbIe
ronorpaduyeckmne peLueTKku.



BTA = “cnekTpanbHbli Teneckon”

CyMmapHasa AnuTesibHOCTb
3akcno3uuuu 3a nepuog 2000-2007 rr

ObecneyeHune nnaHoBbIX HabnwaeHnm 6TA
2022-

2022-2

= speckle
5,8%

= 5CO-1
= 8CO-2
® MSS

s NES

oTyéThl anpektopa CAO PAH:
https://www.sao.ru/Doc-k8/Telescopes/bta/reports/
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https://www.sao.ru/Doc-k8/Telescopes/bta/reports/

CnekTpanbHOE pa3peLleHne: NHCTPYMEHTASIbHbIA KOHTYP

“lMpakTnyeckoe” onpeaeneHne NHCTPyYMeHTasibHOro (annapaTtHoro) npoduns (KoOHTypa):

OTKnMkK npnbopa Ha O-pyHKLMUIO

o

0

. §(z) = o, xfﬂ,
0, o= 0

o

oo

. f §(z) dz = 1.
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CnekTpanbHOE pa3peLleHne: NHCTPYMEHTASIbHbIA KOHTYP

“lMpakTnyeckoe” onpeneneHne NHCTpyMeHTanbHoro (annapaTtHoro) npoduns (KOHTypa):
OTKnMkK npnbopa Ha O-pyHKLMUIO

rm ;,> ;,> /
R _

1
0, =x==£0 ~
Fon OuveHb YacTo nogpa3ymeBaroT, UTO UHCTPYMEHTAalIbHbIN
g [ el KOHTYp — rayccuaHa, Ho Ha NpakTuKe 3TO MOXeT BbiTb He Tak!
; UnTepcdhepomeTp -1 762 D, H. Jones, P. L. Shopbell and J. Bland-Hawthorn
DM(bpaKLMﬂ Ha LLenu. dyHKuMK 3pwu, JlopeHTua n Naycca: T T - — A B
Single-slit diffraction pattern — g [ \ 'rll ]
o \ | \ '
f\ . g0 \ / ‘. .
i . ; T : I 1
| |I I(0) =1, [smc( - sin El')] 24 :1'1 5} Ii/ lﬁﬁ
% ll ll . * ._ - -:;"".?.-"I II"..::K---. . ->'f-.-'lll Il'fi.*i-- - _
G s A ATE RECTTIR e S
| \ T BE00 1] cenr f“ffﬂhm . E7E0 BBOO
O ] Figure 3, Three cyclic functions listed in Table | {column 2y shown at |
1] e finesse 1o emphasize their differences
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CnekTpanbHOe pa3pelleHune: rayccmaHa

OueHb yoobHoe onucaHue “kKofToKoNoobpasHOro” MHCTPYMEHTaNbLHOIo
KOHTYpa, K TOMY Xe, YaCcTO pearnbHO XopoLlo paboTaer.
A elle O4YeHb nNpocTast CBA3WN MOMYLMPUHBI U OUCTEPCUMN.

“TonylwmpunHa™= Ha camoM Jere NofnHas WUpUHa, FWHM /\
HO Ha MOMOBUHE BbICOTHI / \
FWHM — full width at half maximum / \ A
A—2g)?
I(\) ZIDE‘-KP(_( 5 ;TjD- )
2007

FWHM =2v2In20 =~ 2.35480

30€eCb BaXXHO MOMHUTbL O TOM, YTO rayccuaHa — ctaTucTndeckass pyHKUMSA MNOTHOCTU
HOopMarsibHOro pacnpegernernus. U “curma’” - He TONbKO NapamMeTp WUPUHBLI KOSTOKoNa,
HO U CTaTUCTUYECKNA MOMEHT (CpefHeKBaApaTUYECKOE OTKITOHEHME)

a” —Z(.n. )"
n &



DxoH YAneAm CTpeTT, TpeTHA GapoH Panéi
John William Strutt

CnekTpanbHoe pa3peLueHV|e: Kputepun Panes

f\; ]
l PaccmosiHue mexdy
rnukamu pasHo paouycy
rep8o2o mMemMHO20

/ / *\\/lj Konbua
o x.z’ T

[MpakTuyeckoe onpeneneHMe: 20% rpoears 8 pacripedesieHUU UHmMeHcusHocmu

GA=T1.1T3FWHM 7 dA=1.00FWHM e GA=0.20FWHM a

N

Ha npaktuke 4acTto nonaraem, 4to “paspeweHune” dA=FWHM
R=A/O\ — yoobHo, T.K. 6be3pa3mMepHO
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Teopus peweTkun “n3 yyebHmnka”

Pa3pellatowias cmna npnbopa, OCHOBAHHOIO Ha NpUHUMNAX NHTepdepeHUmnm
ceeTa (AndpakLUMOHHbIE peLLleTKU BCeX BUAOB, NHTEpdEepOMETphI):

R= A/OA = mN
N AR R RN
OA - FWHM MHCTpYMeHTanbHOro KoHTypa | o — — e ¥
M — NOpsAAOK MHTEpdEpeHLM NN AR
N — 4ncno nHTepdepmpyoWwmMX Tyyen RERR T U R LR

Ona pewetkn:  Ripeor= MpW

P - NNOTHOCTb LUTPUXOB Ha eaAnHULYY nnolwaau
W — 3acBeyeHHada naowaab

Ho Toraa nyywee paspelueHne SCORPIO R~3000 MOXHO 6bino 6bl nonyunTsb € pewwetkon 600 wTt/MM B
ny4yke AMaMeTpPOM BCEro 5 MM

B peanbHocTu xe 310 ToNbKo ¢ VPHG1800 B nyuke anameTtpom ~40 MM n wesnbio 0.5"
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Teopust peleTkn B aCTPOCMNEKTPOCKOMNUM

OAOHou peLleTkn Mano!
EcTb Wwenb, a onTuKa cnektTporpada CTpouT ee MOHOXpOMaTUYECKME
n3o06pakeHusl.

Hapo:

- BblAennTb Tpebyemyto 06n1acTb B HabntogaeMoMm obbekTe

- cO3AaThb NapannenbHbiM NyYyoK (ANs aucnepcepa), a NOToOM eLlé
NOCTPOUTb CNEKTP Ha AeTeKTope

UMeeTca:

- cnekTporpad (Kak onTnyeckasl cucremMa)

- wesb

- TENEecKon, onpeaensaowmmn napamMmeTpbl ONTUKN cnekTporpada



CornacoBaHue ONMTUKKU CriekTporpada mn Teneckona

Teneckon

A

Wwenb

KONJnmartop Kamepa

CornacoBaHue csetocunsl: D./f-= D,/f,



CornacoBaHue ONMTUKKU CriekTporpada mn Teneckona

Teneckon

A

KONJnmartop Kamepa

TEPAEM CBET

CornacoBaHue csetocunsl: D./f-= D,/f,




CornacoBaHue onTUKK cnekTporpada u Teneckona

Teneckon

A

TEPAEM CBET

HepaLMOHaNbHO

"0ONYyCTUMO, XOTS 3TO
TI3C  ypopoxaeT npu6op”

D, D,
KONIMMaTop Kamepa

CornacoaHue csetocunsl: D./f-= D,/f,

Y106kl Npnbop pabotan kak peaykrtop, Heobxoammo: f,< f; npu ToM, yto DD,

T.e. cBeTOCU1a KaMepbl A0/HKHA 6bITb BbilLe, YeM CBETOCUJ1a TeslecKkona
B N® Ha bTA Hy)xHa cBeTOCU/IbHasi KaMepa — 136biToueH MacwTad n3obpaxkeHus
(1"=116 p), ~10 nukcenen TunuyHon M3C. Xo4eTcs yMeHbLWNTb MacluTab pasa B 2

[MpobnemMbl CBETOCUIBHOM OMTUKM:

- A6eppauun pacTyT kak (D/f)%3
- Tpebyetca manbin paboumnn otpe3ok (ot M3C Ao nepBoM NNH3bI KaMepbl). A CUTbHO YMEHbLLIATb
ero Hesb3s U3 KOHCTPYKTUBHbIX COObpakeHui (TepMosMmnccns oT ctekna k umny MN3C u 1.4.).



W3naraercsa rno

CnekTporpad Kak TefieCKonuMyeckas CUCTeMa | Allington-smith (2000)

— /i

> «— [, —
T 1 g (f2/ Do)
S ' D, D, @ g (fl/Dl)
! Image
slit v | of slit

CnekTtporpad CTpOUT CEPUI0 MOHOXPOMATUYECKUX M300pa)KEHNN BXOAHOW LLENN,
NMOSTOMY A1 HAaC BaXXHO TOMbKO TO, YTO pPELUETKA Pa3BOAMT JTy4u C pa3HbIMK ASIMHAMM
BOJIH, T.e. obflagaeT ancnepcmen:

Teopus pelueTku: mpA =sino +sin 3

Detector

YrnoBas aucnepcums: dA _cosp

«— f1—>

dp - mp
JInHenHas dA _dAdB _ cosf3
ANCNEPCHUA. dx dBdx mpf,

PeanbHoe pa3pelleHue
d\\ ,
cnekTporpada (B AN = ( ) s

dz
X BOHH)' Moucees, «®okarnbHbil pedykmop ETA», 2023, nekyus 2



3naraercsa no
Allington-Smith (2000)

CnekTporpad Kak Tefieckonmyeckas cucteMa

=\\V- wupunHa nyyka

(dA 208 (F, | .
AA= ‘.s‘:L 3'55‘ = |= =2 F_=f;
L dx ) mpf, \ F ) mpD,f, mpEw d D.
A mpW A f1
TOrga CrnekTpasibHOe pa3peLleHue: R= 7= 2 3} (a BOBCE He Rpeor=mpW )!

Yno6Hee WMPUHY LLENN BbIPa3uTb B YIIOBOM MEpE : X= 5
JT
D D
BCMOMHMB Npo cornacoBaHme:  —L — —L '\f
fl fT 3 \

Detector

mpWA R A
XDT — them‘XDT

nonyyaem: R =

PeanbHo paspelueHue cnekTporpada
3aBUCUT €eLle N OT LUMPUHOW LLENN U OT
AnameTpa Teneckonal
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Paznuume mexay TeopeTnyecKuM U peaibHbiM pa3peLlleHnem

A . 1
R = Riheor —— > R(BTA, A =60004) ~ R -
tl % D‘T ( . ) theor 48 X(”)

To, 4To ANdpaKUMOHHAs pelleTka caMa obnagaeT cnekTpanbHbIM
paspelleHnemM a1 aCTPOHOMUYECKOro CrekTporpada 3Ha4yeHus He
nMeet! HaM BaXkHO TONbKO TO, YTO OHa 06nafgaeT AUCnepcUen.

A cnekTpaJsibHOe pa3pelleHue 3aaeTcs LWMPUHOM LLeNN.

TeopeTnyeckui npeaen AoCTUraeTcs TONbKO Npu 6ECKOHEYHO Y3KOW
wenu. B peanbHOM Xe cnekTporpade pa3spelleHne MOXET ObiTh B
[NECATKN pa3 MeHbLUe, NpuyeM YyeM bonblue AnaMeTp Teneckona, TeM
6onblue npobnem ¢ AOCTUXKEHMEM OAHOIO U TOrO XKe CreKkTpasnbHOro
pa3peLleHuns.



Bbi6op wnpuHbl wenu (1)

UeM yxe Lienb, TEM Nyylle CNeKTpasibHOEe pa3pelleHme.
Ho noyeMy Mbl HE MOXXEM CUSIbHO CYXaTb LLEMb?

MpenenbHas lWNpUHA LWENW ONPeAEnsieTCS XapaKTepUMCTUKaMM AeTeKTopa U
Aandpakumen Ha wenun. Camas y3kas LWesb, NPy KOTOPOU Mbl ELLE HE TEPSIEM
CNEKTpanbHY0 MHDOPMALIMIO HA3bIBAETCS HOPMAJIbHOMN.

Bnagummp KoTensHukos

Harry Nyquist

Harry Nyquist Mma npu BnaguMip AneKcaHnposuy

Born February 7, 1889 POMASHHN KoTenbhuKon
Nilsby, Smr-a Kil. Varmiand Rata poxaenus 24 asryera (6 centabpa) 1008

Sweden

TeopemMa KotenbHukoBa (HankBucta) B BOIbHOM 1928 1933
N3NOXXEHUN NMPUMEHUTENBHO K HalLeMy C/Ty4at0 NPaKTUYECKOWN CNEKTPOCKOMUN:

MecTto Kazawb, Kagancxan
PoMABHAA ryGephuR, Poccuickan

OnTuManbHaa AUCKPETU3aLUsA COCTaBNSAET N, =2 3J/IEMEHTA AETEKTOopa Ha
wnpuHy (FWHM) nHCTpyMeHTaNIbHOIO KOHTYpa cnektTporpada.

Moucees, «®okarnbHbIl pedykmop BTA», 2023, nekuyus 2



181 1=Ze RRpULLSY s ~ —o p—ooos -

C \ M cnektpoM. Teopema KoTebhu-
rpaso4vyHUK rno Mmamemamuke )

\\/ 'lt" KOBaia) Ipomecc \x(‘t) HMEeT orpa-
0r1s1 Hay4HbIX pabomHuUKos u jMueniBlii CEKTp MIH OTpaHHdeH-
2d _3f-2 -1
uHxeHepos. KopH I., KopH T. Gt 3,/\ £

TeopeMa KoTenbHMKOBa (YacToTa HanmkBuCTa

73
\ ;
7 N
\ 7 —6~7 8 Hyio OOJIOCY YacToT, €Cal  ero
(2/\3 ",/\‘5\/5/\' L ¢ ni/)eoﬁpasonaﬂue Dypre X (i)
: \/ (n. 4.11-3) paBHO Hymo ©pH
e |®|>2nB; uucio B HasbiBaerca

. MMpUHOI CIEKTpa Mpolecca x(f) n

Puc. 18.11-2. Tpaduk dyuxunu u3MepAeTcs B repuax, ecnu [ usme-
B T : psieTcs B CeKyHIaX.

i Teopema B. A, Kotenb-

'

nuxosa. Kawdeiid npoyece x(t)
¢ OepaHudeHHbLM CreKmpos modicem Obimb npedcmasaer 6 eude ;

(o)

: sin 200B (t — 1) - P . ;
#0)= Y ) gmmg=ryr  (Ge=HEB) k=0, F1, £2, )
e (18.11-11)
POyaxkunn, cocTosimpe u3 4actot ot ) 10 fi
B 0,0UBUHafIbHOlj cmambe Teope.‘_ua L. JTtoOyro pynknuio F (1), COCTOSIIYIO U3 YACTOT OT
0 mo f; mepuoOaOB B CEKVHAY, MOXKHO TIPEACTABUTE PAIOM
(KomernbHukos, 1933) 6birio 7 o = i” sinon [t — k/(2f1)] "
ces3aHHbIX meopem! TR 2R )

roe k neJjioe 4ucio; my = 2nf1; Dy
3aBucsme oT F(7).
N waobopot, modas ¢yHknus F (1), npeacraBjIcHHAS

psigoM (1), cocTOMT JiHIb U3 YacToT oT O 10 f] epuo10B B
CEKYH/Y.

NOCTOSHHBIC,

OnTuManbHaa AUCKpEeTU3aLmsa coCcTaBnser n0=2 3J/IeMeHTa AeTeKTopa Ha
wnpuHy (FWHM) nHCcTpyMeHTaNnbHOIo KOHTYpa cnektporpada.



AnckpeTmnsauus

N<n, — TEPSEM CMeKTpanbHyto
NH(OpMaLMIO

(MOXXEeM U3MepUTb

CKOpPOCTH, HO He FWHM)

N=n_— ONTUMAJIbHO
(Ha npakTuke n,=2.5-3)

n>n, — n3bbIToYHaA

anckpetusaumd. MHorga
NoNe3Ho, HO XKasiKo
Hea(dPEKTNBHO MUCMNOb30BaTb
OeTeKTop

= |
—

20 40 B0 ac

—
ok
L]

i 40 &0 ac

=
L

20 40 14| =¥,

20 40 &0 fal8] 100
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Bbi6op wnpuHbl wenn (II)

Ha npakTtuke, “HopManbHas wenb” — 3710 wenb, FWHM kotopou (B
NpOeKUNN Ha AETEeKTOp) paBHAeTcs 2.5-3 nukcens

(D2/f2)
(Dr/fr)

= (2.5+3)

S NS 2/ J2
T £ _ Do/ o) -

! SRR

1 l D, D, @ y
S J J‘ S

Image
of slit

slit

LLInpnHa “HopManbHOM LWenn” — NponopLMOHanibHa CBETOCU/IE KaMePbl, @ YEM
CBETOCU/IbHEE KaMepa — TeM bonblie ¢ Hen npobnem.

C npyroun CTOpPOHbI, YeM wnpe wenb (B yr/ioBoM Mepe), TEM Jiyylle y
criekTporpada LWUpoKOoLWEesIbHOCTb.

OnTuManbHas LWMPOKOLWESIbHOCTb — KOrAa LUMPUHA HOPMAibHOM LLENU
PaBHSIETCS NPOCTPAHCTBEHHOMY pa3peLLeHNIO Ha Teneckore (B Halumx
YC/TOBUSIX 3TO pa3Mep 3BE3AHbIX n30bpaxxeHun — seeing)



HopmanbHasa wens Ha SCORPIO

Y kamep SCORPIO-[1/2]: D,/f,= F/1.8, Toraa wunpuHa HOpMasibHOW
enn coctasnsgeT Bcero 75-90uy =0.65-0.75",

B 1Ba pa3a MeHblle XapaKTepHbIX pa3MepoB 3Be34HbIX
n306paxeHumn.

OanH n3 cepbesHbix HegoctaTkoB SCORPIO — HU3Kasa LUMPOKOLLENBHOCTb.
Bbi3BaHO 3TO KaK TEXHUYECKUMU CITIOXXHOCTSAMU C U3FOTOB/IEHUEM
CBETOCU/IBHOWN KaMepbl, TaK U HEOBXOAMMOCTbIO HAUTM KOMMPOMUCC

0ns paboTbl B HECKOMbKMX peXXmMMax HabnioaeHun.

[lepBonpuynHa — OTHOCUTESbHO 60/bLIas CBETOCUIA NPU HabnoaAeHNAX
B nepsu4HOM okyce bTA (F/4).



PeanbHas wenb Ha SCORPIO

SCORPIO-1 «cTtaHpaapTHas» wenb: 1.2"

SCORPIO-2: wenb nepeMeHHon WwnpwuHbl: 0.5-7"

B 60nblUMHCTBE HabntoaeHNN Mbl YCTaHAB/IMBAEM LENb WNMPUHON 17,
YTO 3aMETHO LLUMPE HOPMAJSIbHOW, HO XasKo TEPSATb CBET.

Tak KaK B cpeAHeM seeing>1.5", To n 3Ta Wenb OKa3bIBAETCS Y3KOM

[Mpobnembl CTOMb Y3KOW LLESN:
- TepsieM ceeT OT obbekTa (yxyawaem S/N)
- CnoXkHO 3aHMMaTbCs cnekTpodoToMeTpuen (NoTepun CBeTa)

- Bbicokue TpeboBaHMA K TOYHOCTM YCTaHOBKM OOBEKTOB Ha LUENb.



Euwle pa3s o guckpeTunsaumm

SCOPRIO «OG6bIYHBIN CNeKTporpagp»
S0D0 [T T T T S GO0 B T AN S L e
| hy=5.5 - ne=2.5 |
4000 ¢ A 4000 ]
3000 F ] 3000 F 4
2000 | ] 2000 f ]
1000 ] 1000 f ]
O;HHHHMHHHH\H T T 0.5 o 0 T O ] O;HH\HH\HH\HHM T 6 5 0 o 0 R ]

5000 5010 5020 5030 5040 5050 5060 5000 5010 5020 5030 5040 5050 5060

Wavelength, (A) Wavelength, (A)

N36bITouHaa anckpetmnsauus (oversampling) co SCORPIO (wenb 17):

[ToMoraeT npu u3yyeHum hopmbl NPpodUNen TMHUIN, U N3MEPEHUN
ANCIEPCUN CKOPOCTEN METOIOM KPOCC-KOppeNnaLui.
Ho Ha nepBbivi B3rnaa MMHUN BbIFNSAAT «pacdoKyCMpOBaHHbIMU»



[loTepu cBeTa Ha Lenu

[lonpaBKa 3a Wenb 3aBUCUT He

TOJIbKO OT KayecTBa M306paXkeHun,

HO N OT TOYHOCTU HaBEAEHUA

g=2.0" p=3.0"

Pacuet notepb ceeta Ha 1" Wwenu Ans AByX BApUAHTOB (PYHKLUM pacnpeaenieHus:

i e e aewe =T . . O e R

: Gaussian: Moffat: |
(1+(r/p)?)?

60

Flux (%)

exp(-r3/20?)

Ax (arcsec)

Flux (%)

Ax (arcsec)

Bo3smoxHO, UTO Nyylwnvm BapuUaHT - paccunUTbIBATH MOMPABKY
WUHTerpupys NOTOK B HabNrOAAaeMbIX U30bpaxeHUax
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ATMOCdepHas ancnepcus

OHa e anddepeHumnanbHast pedpakums
aTMocdepbl: U3MeHeHue yrna pedpakumm '
CBETOBOrO Jly4a OT ero AJ/IMHbI BOJTHbI. A1

ATMocdepHas amcnepcusa n CAO:

- MOXKHO HenocpeacTBEHHO M3MEPUTb C MYJ/IbTU3PAYKOBbIM
cnekTporpadom MPFS nnn SCRORPIO-2/IFU

- Cnekn-nutepdepometp BTA nMeeT KoMneHcaTop aTMOCHEPHON
ancnepcmn

Hapo ctapatbcs, 4Tobbl Wenb cnekTporpada coBrnagana ¢ HanpaBleHUEM
aTMocepHoOn aucnepcmmn, T.e. bblia BepTUKasbHa.

Ons SCORPIO-[1/2] 3To 03Ha4aeT, uTo PA(table)=222°/132°



PA wenu

&l POSITION ANGLE of the SLIT =] E3

Slit position PF table rotation

aah 370

2BC

270

255

— Current
= = Mew slit
Current New PA+180 | Atm. dispersion |
PA(table) | 203.40 | 132.00
PA(slit) 15459 | 22599 Rotation |
Texp >12 h 06:36 |

QUIT |
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[loTepn Ha wenwn II: HabnoaeHns CTaHAapToB

lLleneesas cnexkTpockonus

noTepu CBeTa Ha Lwesu

UCKQXeHUS (POPMbI
CneKkTpa us-3a
aTMOCCPepHOU ancnepcum

4000

30G0

2000

becwenesas cnektpockonus

npobrnema poHa

owmnbka KanMbpoekM No
ANTUHAM BOJH, U3MeHeHUue
CMeKTPpasbHOro
paspeleHus

= paspes nonepek
Aucnepcum

1060

* COBMI LWKanbl A HE NpUHUMNManeH

* npobnemMa dpoHa n 6nn3KMxX 06LEKTOB peLlaeTcs
noabopom «yaobHbix» 38e3a (10-13m)

* Ho ucnpaeuTb cnekTp 3a Nosockl atMocepHOro
NOrfIOWEHNS1 MOXKHO TOJIbKO MO LeNEBbIM CriekTpam!

CTapaeMCFI CHUMATb MAaKCMMYM BO3MO>XHbIX KaJ'IM6pOBOK BO BCEX
AOCTYMHbIX peXnMax — C3AKOHOMUM MaCCy BPEMEHU MPU aHAJIU3E

Moucees, «®okarnbHbIl pedykmop BTA», 2023, nekuyus 2




HepaBHOMepHasa 3acBeTKa LWenm

=SS T/

Flu =662

g=1.0"
Ax=0.0"

AL O TR s

=87

$=2.0"
Ax=0.0"

Mowucees (2008,Abton, 63, 74 )

AV= 47 km/s
Flux=54%
B=1.0'

Ax=0.4"
A6 i S
FlUpe= 0%
g=2.0"

Ax=0.4"

A=/ B kg
Flux=29%

g=1.0
Ax=0.8"

AV=" 29 ks
Flu=287%

g=2.0"
Ax=0.8"

Cnyuamn VPHG12006, wenb 1"

A== MR b Sl /ORI A AV= 69 km/s
Rlux="117% Flux= 4% Flux= 1%
g=1.0" g=1.0" g=1.0"

Ax=1.2" Ax=1.6" Ax=2.0"

W= 138° K 7S AV= 43 km/s AV= 44 km/s
Rllx="197% Fllu=1 2% Fllux= 7%
g=2.0" Bg=2.0" g=2.0"

Ax=1.2" Ax=1.6" Ax=2.0"
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OwmnbKM N3MepeHuns y4eBbIX CKOPOCTEN 3BE3/

Cnyvamn VPHG12006, wenb 1° (cM. Mowcees, 2008, ABton, 63, 74)

Pacuyet owmnbok ckopocTeit ANg ABYX BAPUAHTOB (PYHKLUM pacnpeneneHus:

I_ T I. T T ‘lOI-I
190F” Moffat: 10
120 ¢ ]
e @ 100% =10
= £ 8o0f g=2.0"
3 3 °0F B=2.5"
40F  8=3.0"
20F .

0l .
00 05 1.0 1.5 20 25 00 05 10 1.5 20 25

Ax, arcsec Ax, arcsec

Puc. 7. Owmtka uzmepenus ayueeoil ckopoctd (AV) kKak dyHKums cmemieHds (AX ) 3Be3bl OTHOCHTENBHO wiead. Pacuer
nposoauiacs aas wenan wupuHoi 17 ¢ rpuamoit VPHG1200G. Pagom ¢ pacueTHeIMH KPHEBIMH YKa3aHkl COOTBETCTBYHOLIHE

3nauenns . CnjoiHele JHHHA — pacueT a8 A = 4000 A, nyuktup — ans A = 5000 A. Jleras kapTHHKa COOTBETCTRYET

B oTnnume oT n3MepeHuin NoToKa, Npyu N3MEPEHNSIX NTYUYEBBIX CKOPOCTEN
3BE3[] — YEeM XY>Ke KauyecTBO M306pa)xeHn, TeM MeHblLue oLInbKa!

ANns NpoTsHKeHHbIX 06beKTOB — 3 EKT HECYLLECTBEHEH.
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DdPEKT «rpaaneHTa Iy4eBON CKOPOCTUN>»

‘ GRW+70d5824 - wenb BAONb AaTMOCPEPHOU AUCnepcumn
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Kak nsbexartb npobnem c owmnbkaMm ckopocTen?

Mpwn HabnoaeHnax wWenb Haao0 BbICTaBNSATb B10/b HarpaBieHns
aTMochepHON ANCMIEPCUMN.

O6bEeKT HaA0 TOYHO BbICTABNATbL Ha Wenb. YeM nydlle KavyecTBo
n306pakeHnn - TeM Bbllle TpeboBaHMS K yCTaHOBKE 3Be34bl Ha
Lwenb.

B kauecTtBe wabnoHoB ckopocten Ha BTA/SCORPIO He cneayet
MCNONb30BaTb 3Be3abl apye 10™. Ecnun xxe npuxoanTcs HabnoaaTb
6onee spkue 3Be34bl, TO Teneckon creayetr pachokycMpoBaTk, YTO
6bl 106UTHCA 60oNEe paBHOMEPHOM 3aCBETKM LLENM cnekTporpada.

Ecnn Habnoaenusa nposoannnck 6e3 cobnoaeHns KOppeKTHOM
METOAMKU, TO 3ddeEKTa HEPAaBHOMEPHOM 3aCBETKU LLENN
NCMPaBUTb YXKEe HenNb3S.
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KeBaHTOBas apdekTnBHoCTb SCORPIO-2 B cneKkTpanbHOM peXxmnme

NpoeanbHbI cnydan — 6ecuieneBast CneKTpPoCKonums

VPHG1200@540
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O6beMHble pa3oBbie rosorpadpuyeckme pewetkm (VPHG)

VPHG= Volume Phase Holographic Grating

BMecTo Hape3ku NoBEPXHOCTHOro penbeda - codgaHme 06bEMHON CTPYKTYpbI C
nepnoanyecKMMm n3MeHeHnaIMM KoadpduumeHTa nponycKaHus.

Surface Relief Grating: Volume Phase Holographic
Reflection Grating (VPHG): Transmission Barden et al (2000)
>l | >l <
[ a=1/ Hc
LEl LHE L B KnaccMyeckon Hape3HOU peLleTke
Alo] / AZAV. yron 6necka 3aaaBancs gopMon
23 g;g wTpunxoB. Y VPHG — oH onpeaensieTcs
] Yr7ioM nNageHns CBeTa Ha peLUeTKYy
ooy e g gamin 500 gaing, Pereae  (60ON1E€ FMBKME BOMOXHOCTU
(oo & et oo wai s coveram Hekoeen (5, MPMMEHEHMS)

index (n).

Yron nageHnss — 3aaeM npu3Momn
(a noToM — BbInNpasnsiemM 06paTHO)



O6beMHble pa3oBbie rosorpadpuyeckme pewetkm (VPHG)

T
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NMpenmywecrea VPHG
Bblcokas (A0 98%) andpakumoHHas aPEKTUBHOCTb
Hu3knit ypoBeHb paccesiHHoro ceeta ( < 0.01%)

OTtcyTcTBME AedeKkToB

BO3MOXXHO CO3/1aHME BbICOKOW MIOTHOCTMU LLITPUXOB

EFFICIENCY (n)

Barden et al (2000)
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O6beMHble pa3oBbie rosorpadpuyeckme pewetkm (VPHG)

MNpobnema VPHG

Pe3kast 3aBMCMMOCTb 3PPEKTUBHOCTM OT Yria rnageHus
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3aK/o4yeHne

OpfHa n3 ocHOBHbIX Npobnem cnektpockonun Ha SCORPIO 1/2—-
HeobxoANUMOCTb NMpoBOAUTb HAbNOAEHUS C OTHOCUTENBHO
y3KOW LWenbto. bonee Bcero ato co3aaet npobnemsl B
3aJa4ax:

- CnekTpodoTOMETpUU

- 'l3aMepeHuns ny4yeBbIX CKOPOCTEN 3B€300006pa3HbIX 06HEKTOB

NMpo6nem MOXXHO n3b6exatb TOJIbKO MOHMMAS U YETKO
cobniopas MmeToauKy HabnoaeHun, a 3T1o (K CoXKaneHU1o)
3aBMCUT OT OnbiTa U KBanupukauum Habnropatens
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