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AN EARLY SPECTRUM OF NOVA V1494 AQUILAE 
(by James Bryan 605 San Gabriel Overlook East) 

(Georgetown, Texas 78628) 
e-mail: bryan@astro.as.utexas.edu 

INTRO DUCTION 

; .. ~ . 

Nova Aquilae 1999 No. 2 (V1494 Aql) was discovered on Dec. 1.8. 1999 UT and was the 
brightest Galactic nova in recent years, reaching a maximum of about V=4.1. Iobserved 
it on December 5.1 UT when its magnitude was about V=5.6. My equipment was a 16-inch 
telescope and slit spectrograph with CCD camera. The spectral resolution was about 11 
Angstroms (A) to keep exposures short since the wind was strong. Five frames were 
combined into one with a signal-to-noise ratio (S/N) of 16 for a one-dimensional pixel on 
the continuum. Novae are complex objects. A summary of what is known and theorized 
about them may be helpful before discussing the observation. 

WHAT IS A NOVA? 

The pre-nova is an interacting binary with an orbital period of hours. It consists of a 
white dwarf and a normal star that is redder and less massive than the Sun. The red 
star is losing atmosphere to the white dwarf via a gos stream. This occurs when the 
red star overfills its Roche lobe - the boundary beyond which the gravity of the white 
dwarf becomes dominant. The gas stream forms a thin accretion disk around the white 
dwarf. The disk itself is astrange object perhaps being an infrared emitter at its ou­
ter edge while being a strong ultraviolet emitter at its inner edge. Matter in the disk 
migrates to the inner edge where it descends to the surface of the white dwarf. There 
it forms a thin hydrogen-rich envelope that accumulates, increases in temperature, and 
ultimately initiates a carbon-nitrogen-oxygen conversion cycle - a thermonuclear runa­
way. Briefly, at about 2x107 K nuclear reactions begin. About lOB K violent convection 
in the envelope brings fresh material to the reaction site and transports unstable 
short-lived reaction products near to the surface where their decay releases enormous 
energy. 

The result is a nova, an explosion that initially expels 10'ro to 50'ro of the envelope into 
space and produces great luminosity. Following the initial outburst, ejection of accre­
ted gas becomes continuous until most or all of it is removed. This process is sustained 
by a radiation-driven stellar wind from the white dwarf and by angular momentum relea­
sed through friction as the red star ploughs through the expanding material that sur­
rounds both it and the white dwarf early in the eruption. 

Both forces act to clear ejecta from the vicinity of the binary and to bring on the no­
va's nebular phase os ionizing radiation acts on expanding material at a distance. On 
average, a nova expels about lxlO-4 solar mass into the interstellar medium. It takes 
years for the binary to become a quiescent post-nova, which is essentially the binary' s 
state before outburst. However, the accretion process probably resumes soon (refor­
ming the disk if it was destroyed), in preparation for subsequent eruptions. 
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It is worth adding that some novae warn of their impending outbursts from 1-15 years 
in advance by increasing in brightness by 0.25-1.5 magnitudes. This synopsis follows 
Warner (1995). 

THE SPECTRUM OF V1494 AQL 

Figure 1 is a plot of the spectrum at 3.3 days after maximum. It covers 3200A in the 
wavelength range 4500-7700A (blue to near infrared) at a dispersion of about 
5.4A/pixel. For comparison, the spectrum of ct Cassiopeiae, a KO lIla normal star, is 
also plotted. The shapes of the plots reflect both the energy distribution of the ob­
jects and the spectrograph' s unique response to wavelength. Whereas the star has an 
absorption line spectrum, the nova, with its expanding shells, has prominent emission 
lines. Both have in common absorption lines from Earth's atmospheric oxygen and wa­
ter. The "check marks" beneath the continuum in the nova spectrum indicate the ap­
proximate wavelength range of these molecular bands. l give suggested identifications 
for several neutral elements and ions in the nova and, in most cases, include their multi­
plet numbers. A multiplet is a subset of lines among the lines of a species, such as Fe 
Il. 

Nova V1494· Aql and Alpha Ca:s (KO lIla) Spectra 
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Fiqure 1: Plot of the spectrum of Nova VI494 Agl taken on December 5.1, 1999 UT. The spectral resoluti­
on is about lvI and the wavelength range is 4500-7700A with a dispersion of 5.4A/pixel. The spectrum of 
a Cas, a normal star with spectral type and luminosity class KO IIIa, is included for comparison. 

Novae have many emission lines wh ich come and go throughout the event. My suggested 
identifications are based on comparison with spectra in Williams et al. (1991) and Wil­
liams, Phillips, and Hamuy (1994). At about 1.5 magnitudes below maximum, V1494 Aql 
was probably in the "principal spectrum" stage. Weak P Cygni absorption lines are pre­
sent for some emission lines. Strong Balmer (neutral hydrogen), Mg l, Na l, and Fe Il 
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emission lines are obvious. Novae change constantly and are not confined to one stage 
at a time. Figure 1 shows a mixture of "principal spectrum" and "diffuse enhanced spec­
trum". The bulge at the continuum on the red side of the HIX line (arrowed in Figure 1) 
is probably "diffuse enhanced" HIX emission which is observational evidence for conti­
nuous ejection as described above. 

GROUP, PHASE, AND SUBCLASS 

McLaughlin (1942) described stages of development in novae based on the appearance 
of their spectra. I use his terminology in the previous section. Williams, Phillips, and 
Hamuy (1994) suggested that ",ost novae belong to one of two general groups (Fe TI or 
HeIN) based on the strength of certain emission lines near maximum light. Williams et 
al. (1991) classified novae according to four phases (permitted, auroral, nebular, and 
coronal), each with subclasses, which are based on the strengths of selected non­
Balmer emission lines in the range 3400-7500A. V1494 Aql may belong to the "Fe II" 
group due to the prominence of ist singly ionized iron emission lines. No helium lines are 
obviously present . 

On December 5 the phase appears to be "permitted." This means that the strongest 
non-Balmer emission line was apermitted transition (Le. Fe II 5018A) and that the 
spectrum lacked emission lines from forbidden transitions, such as [Fe Xl [0 III]. and 
[Ne Vj. The iron subclass is probably correct based on the strength of Fe TI 5018A. 

UNE PROFILES 

The speed, orientation, and opacity of expanding material influence the shape of emissi­
on lines that arise from it. Novae ejecta are often described as shells but this is not 
meant to imply only spherical symmetry. A shell could be a ring of matter expanding in 
the equatorial plane of the binary or blobs of gas ejected along the polar axis. Depen­
ding on the opacity of expanding material, an observer whose line of sight is in or near 
the plone of expansion may find that emission lines are wide and their peaks are saddle­
shaped. The blue and red cusps of the saddle correspond, respectively, to the shell' s 
fast-moving leading edges which are traveling toward and away from the observer. 

This effect can be observed when the ejecta begin to thin which permits a view deep 
into the shells. If the plane of expansion is not in the line of sight, or even if it is but 
the material is still too opaque, emission lines will not have saddle-shapes (Payne­
Gaposchkin 1957 and Hauschildt 2000). 

There is little evidence of saddle-shaped peaks on December 5 probably because the 
ejecta were too dense. From December 3 to 7 the Ha emission line's P Cygni profile 
(defined in the next section) steadily weakened and disappeared (Gavin 2000) wh ich 
indicates that expansion was thinning the ejecta. A possible example of saddle shape is 
the Fe II line at 5018A in Figure 2. Since the spectral resolution was low the line could 
be ablend of He I 5015A and Fe TI 5018A. I examined spectra in Williams et al. (1991) 
and Williams, Phillips, and Hamuy (1994) to learn when and where HeI lines appear. 
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Shortly after outburst some novae showed Fe II lines without He I lines. Later, Fe II 
and He I were both present. 
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Figur.. 2: Veloeities for the broad peaks of ·Fe Ir 4924A and 5018A. Positive values indieate reeession 
while negative values indieate approach in units of km/so Although it is not apparent at this plot seale, the 
blue side of HP shows poorly resolved P eygni absorption with a veloeity of 1600 km/so The emission line has 
2300 km/s FWHM. 

When He I 5015A was present, helium lines at other wavelengths tended to be present. 
I could not identify other helium lines in Figure 1 wh ich implies that He I 5015A is ab­
sent. At three days past maximum, it is likely that conditions needed to excite He I did 
not yet ex ist in V1494 Aql (Hauschildt 2000). The feature at 5018A is an ambiguous 
example of a saddle-shaped peak but enough evidence exists to treat it as unblended Fe 
II. 

EXPANSION VELOCITIES 

The rate of expansion can be found from an emission line and its related blueshifted 
absorption line. This combination, called a P Cygni profile, shows the presence of an 
expanding shell of 90s. That part of the shell which is directly in the observer's line of 
sight to the hot "photosphere" of the nova will produce absorption. Because the shell is 
expanding toward the observer, the absorption line will be blueshifted. The majority of 
the shell, which is not superimposed on the photosphere, will create an emission line. 
The fo lIowing equation can be used to translate a shift in wavelength into radial veloci­
ty: 

[v / cl = [w(obs) - w(rest)] / w(rest) 

where v is the radial velocity, cis the speed of light, w(obs) is the observed wavelength, 
and w(rest) is the rest wavelength. 
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In Figure 3 the "shelf" in the blue side of the Ha line is a P Cygni absorption line that 
has been blurred by eombining the five low S/N frames. I eomputed expansion veloci­
ties at the blue edge of absorption and at full width and half of maximum intensity 
(FWHM) for emission. Following is a eomparative table of results. 
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Figure 3: Ha-emission Jine profile with 2000 km/s FWHM. P eygni absorption hos veJocities of 1300 km/s 
and possibly 2700 km/so The doshed curve is a reversed version of the red side of the line. 

Deeember Ha Ha 
Observer (UT 1999) v (km/s) FWHM (km/s) 
Ayani (1999) 2.4 1020 1700 
Moro et al. (1999) 2.71 1850 1300 
Bryan 5.1 1300 2000 
Gavin (2000) 5.7 1050 

Hß has a very weak P Cygni profile. The velocity at its blue edge is 1600 km/s and the 
emission line has 2300 km/s FWHM. The differenee in veloeities for Ha and Hß implies 
that their soure es were at different depths in the ejeeta. Higher velocities oeeur to­
ward the out er edge while lower velocities mean greater depth. Even weaker P Cygni 
absorption might ex ist at the blue edges of both emission lines. With doubt, I found 
2700 and 3300 km/s for Ha and Hß, respeetively. 

The broad peaks of Fe II emission lines at 4924, 5018, 6238, and 6456Ä yielded 800, 
800,900, and 1000 km/s, respeetively. The velocity for the blue and red peaks of the 
5018Ä line was 500 km/so The uneertainties for all measurements are large beeause 
the spectrograph's resolution was about 500 km/so The eentral values are probably 
good enough to give an idea of the expansion rates in this nova. 
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Refenences of SIlectrogmph De..<ügili ~Short Vhsion) 

J. Draeger 

1 IntrodlucHon 

SpeatrO.'laopy offers a deep in5igh~ into rho na~uro oi' 
an a.c;t.rooomiC'd! objeot. Heneß! more and more aDl­

a~eur astronomen! become imeresn.'1d in [his special 
obsen",tiotlJ technique. Wiherp.a.s il is eas)' lO bu)' 
a "mall sper,trrJj;Taph for edur.ational purpOSOS, the 
instrumelltation requirAd for scienLilic purpases i6 
usually much mooo exp,ensive. Fhrth"rmort'l , il' has 
uo mee~ olle llersanal, in many. oa.<;eS VBr)' specific. 
requiremEmts. COIlRequenrtly, amateur A..'1lronOmers 
are oD:en euiorOAd to oonstnllot IUld huild a de­
"ire by themadve,;. guoh an ambitious prajocl6 
Slarls usually with a sturly m the avd.iJable bibli­
ography, It is tllO iruteatiun uf thi • . paper to sim­
plily th •. otherwise vel1}' tim<>-consuminll search for 
suitable paper6 A!lld haok.<!. Though the referP.nr.es 
prffil'llltad here enntnin mORt of tho .tß.llciard refer­
ane"" aboui spoctr.ograsphs, eire bibliography never 
ailllli a( eompletenesa. Both simple solueiolls IHre 
[ho usaga of photoglllJ.phioal trick len""" and spec­
lrographs based an ;uto.rfemmo.trnc principles are 
omiüed. Flurlharmore, tOO list iR to somA extent 
orien(ed al (he requirl!IlIell~6 of tbo. author, whkh 
is c.urrenlly buidling L'WO spoofnographs himself. 

The paper do not con,i(I~.T spectrnsc.opy: a.. iRO­
laied area oD r.s.arch, bni as one of, Beveral 1001,­
niques for analyzing Lhe pl.J!.nCM ooacactetiistics of 
an asfranomkal objecC In m:tay r.n."iP.s 1 [nforma.~ 

Lions produeed by photoIDe(~llIDrl pnlarimetny aT<' 
used as ",eIl fur measuring plvysi~oJ d,tt.a:. If t.hey 
are perforrnBd simulfanoousl}; wi'Lb 6pectroBt:opi­
ca! obsen.alians, ane speaks af spectropllotometny 
and 6pac.tropolarimBlry, respeetivel}, o.r counse, 
rhe remarks valid ihr photo.me(~ (md polanimp-t.y. 
are holding fur spectrophotcrmet~ ,,,.d' spedropn­
larimelry, tool honce, discussions of' tbe90 metbods 
are eontained in the lü.ra[ure lis[ as weU . 

2 Technical Constl'luction' 

Basic Tecb!niques hr Practice: ~25, 78, 187] 
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eooling flystem.<:: [39, Hil, 257] 

Forming: [324] 

Madrine ElemantH: [149, 324] 

Materials: ~217, 284J 

Meclranical COIl'IlBctions: ~176 , 217, 284] 

Metirodolllgy:: f.176, 217, 223, 284:] 

Moving Paris: r~17, 2231 

Separat~, r,"I241 
Tech'nieal Meclranies, [j217) 

Vaeuum Tecbnology: ~57, 2171 

3 Optics 

Eleetromagnetie RladiatiO'Dl ~20, 33, "5, %, 
129, 130, 133, 161, 186, 222, 270, 2(7) 

Technical Optics: ~O, 41, ~~, llll, 129, lR2, 2~1 , 
270, n"ll 

Materials, f!32 , 67, 99, 189, 211, 21 7, 265, 275, 
3OD] 

Fiber Optics, 18,9, 10, 16, 85, 109, 123, 189, 193, 
192, 202, 2241, 267) 

Beam Splitter: [11] 

CoatiogR: ~17] 

Filters: [17, 99, 189, 2171 

Lense,,: [129, 188, 169, 196, 217, 230, 301] 

Monntings: [217, 262] 

Rarliation SOlmces, ~17, 45, 217, 278] 

Pri=lB: [n, 129, 188,217, 1'i'] , 199,228,230,2403, 
247, 252, 278] 

GrRtings, ~17, :10, 3:1, 34, 129, ]7], 181, 191, 199, 
207, 217, 24L3, 247, 252, 272, 278] 

Polarizers: [17, 99,129,11711,217, 260J 

R!etardAr: [17, 129, ]71] 

Optical Sy.tamA: ~\l7, 42, 99, 129, 161, 182, 186, 
]'88, 189, 119B, 230, 2412, 252, 262, 30:1] 



Image Intensifter: 1:186, 200, 235] 

n"tectiors, ~7, (8, 49,82, N6, 155, In, 1~6, 200, 
206, 207, 201,217, 210,238,243, 275, 27B,29~, 

300] 

Photograpruc Flilms, [45,88,186,206,243,247, 
262, 278, 322] 

A.lignem'ent> [1'<5, 217] 

Digitaliza/;ion: ~43] 

Dat" RedllcHon: [82, 104, 220, 264:, 285, 290, 
294, 30i] 

Deconvo[ution: [70, 106, 306] 

Imag>c I1roClAssi:ng: [30, 50, 52, 118, 127, 132, 
135,146, 1R!!, 241, 2B9, 291 , 305, 312] 

IR-Detcct"rs, [45, 46, 104, 133, 161, 186, 199, 
203, 204, 261, 273] 

IR Datia AJ1AIy!.i.: [133] 

4 Spectrographs 

Theory. p4, 36, Il5, 128, 88, 163, 16{1, 170, 172, 
180, 186, 206, 207-, 243, 246, 251, 252, 275] 

Flaram"tiers, IHi8, H1 , ~86, 200, 217] 

De.ign. 13, 17, 1.4, 18, 25, 34, 53, 37., 60, 79, 83, 
89, 93,94:,108,114, b25, ~33,88, 141 , 140, 1164, 
167,172,178,184,186,199, 200,210,213,2117, 
236,24:7, 251,262, 266, 2M, 27.';, 295, 298, 3M, 
303, 314:, 326] 

Objective Spectrographs: [87, BIl, 167, 1.n, 
200, 24:3, 251 , 2521 

N an"bjecöive Gratiult SRe~f.rograph": 
!38, 95, 175, 252, 221] 

Slit-Spectrog>raph'" !Si, 1I5, 1'67, 2413, 252, 270] 

Slits, [87, 2511 

Imaging Spectrograph'., [2,,1, 29i] 

Multiabject: [4, 2, 5, 12, 40, ,'i3, 6B, 74, 96, ]07, 
119, 122, 128, 14'2, 147, 162, ~72, 183, 1941, 195, 
215, 216, 233, 293, 316] 

Tele.cope Interface: [41,5,8,40,77,119,87, 143, 
150,162,171, 186, 194,195,233,292,293,310] 

Guidance: [37, 87, 143, 172, 1941 

Mechanies, [37, 87, 152, 172, 251] 

Optlcs. [413, 60, 92, 90, 87, 136, 156, 1!6J, 114, 182, 
212, 270, 313] 

Focal RJeducer, [29, 72, 73, 102, 113, ]22, 237, 
258] 
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ADC, [28, 64, 74', 75, 80, 84, 80, 91, 97, 263, 315] 

Pdsnu [34, 67, 167, 168, 171, 172, 199, 200, 206, 
217, 247, 270, 27'5, 278] ; •. 

. -- ~ 

Grisms. 119] 

Glratlng: [6, 26, 21, 34, 60, 67', 88, Hl7, 17.1, 172, 
186, 19U, 19!J, 200, 206, 207, 217, 24,'), 247, 2~2, 
266, 270, 275, 278, 309] 

Echelle: [54, 56, 6Y, HO, 137, 138, 139, 144, 219, 
245, 253, 254, 252, 278] 

Example.: [12, 13, 15, 37, 44, 46, 67, 62, 81 , 93, 
105, 107, 122, 151, 81, 161, 1.72, 190, 208, 199, 
200, 225, 250, 253, 286, 30Y] 

Focus.i:ng' [2451 

Error., [23, 24:, 88, 143, 161, 206, 207, 252, 270, 
271] 

Te.Hs. [31, 69, 124, 140, 200, 251 , 262, 310] 

Calibratiion De.igno [~7, 09, RO, 07, 87·, 88, 2RR] 

Calibration Source., [134:, 179, 188, 24:7] 

Wavelength' Calibratiiom [58, 172,229, 247] 

Intensity Cahoratiom [311, 247] 

Sky Cehocatiom [76, 3161 

Backßround Calibratiom [59, 110, 161, 316] 

Str.aylighii Cahoraffion, [54:, 69, 111, 110, 128] 

Observatiion .. , [AO, 1M, lRß, 2fil] 

Data Reductian. [48, 84:, 103, 139, 87, 88, 157, 
198,200,197,219, 255,234,239, 251,271,296, 
308] 

Digibalization of Spectra. [M, 2fil] 

Photometry: [60, 63, 64, 84,97, 1241, 88, 168, 172, 
232, 270, 271, 298, 3111 

Polarim"try' D11, 60, 98, 148, 214', 283, 259, 270, 
297:] 

IR-Spectrogra~hs: [46, 77, 100, 101, 115, 121 , 
124,133,172,199,205,218,240, 244,24'7,256, 
257-, 273, 270, 265, 278, 317, 318] 

TR-CaJihratlon: [65, 66, 120, 133, 161] 

TR-Observntions: [60, 133] 

UV-CaIibration Sour~e": [32,2<15] 

UV -FjJte~. ~45] 

UV-MRterial.: 124<5] 

UV-Polarimebry, 11245] 

UV-SpeC'.trograpru., [32,115,275] 



5 Photometers 

Th'eoTY\' [22, 45, 49, 14:6, L 70, 171, 200, 243, 268, 
251, 2711 

Deslgn: ~~7, 419,133, 14i6, 171, 2413, 262, 271, 3001 

OhSfllwations, [14'6, 171, 200, 226, 3191 

High Speed Ol:Jservatians, ~1] 

Elm-nrs: [88, 17, 160, 226, 243, 268, 265, 282, 3211 

Data R'erludion: [47, 49, 71,146,159,160, 171, 
200,227, 226,243,268,269,271,2S2, 299,300, 
3191 

IR Calihrartion: [1:20, 185, 268, 2761 

IR Pho~ometry,: [1,6,35,51,117,133, 185, 265, 
3201 

6 P.olarimeters 

Theory' [.20, 4"il, 61, 116, ]2&, N8, b58, H1, 260, 
283] 

Desigm ~17, 86, UB, 126, 14.8, 153, 171, 173,209, 
231, 249, 2719., 280, 283] 

Magnetometer, [1 H, 283] 

Observations, [60, 2481 

Errors, f17, 214:, 281, 283] 

lJIatia RJeductiom [n, 111, 214, 231, 287, 283] 

Addiüonal infbrmariolls or h·igl. va[ue C.all He 
faund in documenls likll tho pMliminany "nd criti­
ical design reviews fbr Srf\te-Nf~thp,. a~ instrnrnentH 
ur large lelescopes. 

Refel1ences 

~1 D. Allen, Infra.red - The llnw Astronümy, 
KriLl! Reid 1975 

!21 .J. Allingwn-Smith, R. Content, R. HaYIT~s, 

Ne", developmenls in T:nte~m:l Fisld Spec­
(roscoPY, S. D'Odorico: Opticail Astrn­
nomical InEilrUme.'lfltal:ion, Pnoceod'ings ofl 
SPIEl 3355(1998)196 

~31 •. Appeozsller: High Resolution S):loctrosoopy, 
in S. D'Odorico, J.-I1. S\\~ngsl S.oond Workr 
shop an ElSOs Very Large Tele,;"ope, ESO 
1986 

9 

!41 S. Arribas el al., lNTEGRALI a malrix opti­
cal Iilier sys~em for W:YFFOS, S. D'Odonca: 
OpHcal Astl1OITOmical Inslrumentalion, flra­
oeedirugs of; SPIE :1355(1998)821 

[5] S. Ar.Dilla5, E. MediaMilla, J. Ilia5iUa: An Op­
tira! FiheD Sy.'tem 10 Pemorm IJiclimeD,ioDal 
Sl1ectroscopy, ApJ 3fi9(199~)260 

[6J E. Mac!: 'DhA Desi!;" of Op~ins far ]"fna.ned In­
stfllmp.nt~ in AHtronomirnI Telesr,npes, in M.­
H. Ulrich: Prag!''''''' in TelescopA and Instru­
mentation Techllologi ... , ESO 19.92 

171 B. Atiwood, P. Bya.rd, D. DePoy, J. FrO!\el, 
T. O'Bnen, P. ORlDer, R POggA: A Ncar­
Infrared Spectw!\l'apll fOP a L"rge 'I'Alp_'l<'.ope, 
in A. Fowler: InfI1ared DetectorH <tnd Tn­
slrumenla(ion far Astmnomy, SPffi Volums 
2475(1995) 

]]8] G. Avila: TeSls oll Oplical Fihrp,q for A~tro­
nomical Inslrumenlalion al ElSO, in S. Bar­
den: Fiber oplics in Aslronomy, ['ASP 3(19B8) 

fi9] C. Avila, B. Buzwni, M. Gasse: Fihep 
cha.racteriza.üon and compa.ct scrambltml 
al ESO , S. D'Odonm: Optical Asrro­
nomical Instrumentation, Proceedings oll 
SPIE 3355(1998)900 

[10] G. Avila, S. D'Odorico: LaboralOl'Y and Tel&­
scope E>cperiencllB wirh Long Optical Flibre 
Links, in M.-Ill. UIlxich: \'Bry Large Telescopes 
and their Inslrumenlaüon, ESO 1988 

[11J H. B"brock: Measuremen( of Slellar Ivl.ag­
DAlic Ffelds, in G. Kuiper, B. Middlehursl: 
St= and Slellar Syslems, "bI. TI (AsLTonom­
loa! Thchnrques), Th. U1ni\>ershy of Chicago 
P""ss 1962 

[1'21 R.. RllCon: The inregral neid speclrograpl! 
TIGER: "<lu.lts and prospects, in G. Gomle, 
M. Mar<:elin: Thidimensianal Optical Speclr<>­
scopic MlethodH in A~t.rophysics, ASP Goruer­
ence Senes 71(95)239 

[1:3] R. Bacon et. al.: The. Integral F.ield Spe,ctro· 
graph llIGERI, iu Ml.-H. Ul[ich: Vary Large 
'I'ele~.op,,,, aml their IIl~tr.llmp.nCation , ESO 
1:988 

[1<\J A. BarannA: Wh:ite PUp'il StOD)' or Evolution 
of: a Sp.eC'trographic Mounting, in M.-H. Ul­
rioh: Very Large 'I'elescopes and their Ins(ru­
mentation, ESO 1988 

!15J A. Baraune, D. QlIelo7" M. M"ypr, G. Adri­
an'yk, G. Knispp.I, D. KohiAr., D. Lar.roix, J.-

) 



J 

P. Mieuni.r, G. Rimbaud, A. Via, Rr:ODffi: 
A Speclrograpu Ihr Accurate Radia1 VdODity 
MeaouremenLs, AAS 119 ~1996)373 

[16J M. Ba.rnoski: Fiber Optics Applica~üm9, in 
M. Barnoski: r"LroducLLon Lo Integrated Op­
ties, Plenum nress 1974 

[17J MI. Bass: Handboak of Oplics, McCraw-Hill 
nl95 

r;lS[ T. Bauen Beoba.chLungsme.hoden in der 
CCD-9peKtrllHkopie, M'ütoilungsblatl der FG 
Spektroökupie 18(99)1 

[19[ J. BeolWr>!, r. Gatley: Clioms rar InIrared Ob­
op.nvatinn.q, in M.-H. lnrich: Very Largo TeLe­
scnp"" anel Weir Tnstmruen,ation, ESO 1988 

~OJ L. Bergmann, C. Schaefer: IJehrbuch der Elx­
p.mmootaLphysik, Band 3 Optik, d. Cruyter 
1987 

1211 C. Bp.sktn, S. Nei,vA.qtny', A. P,imanov, 
V. FLak'ha~n ichenko, VI. Shvartsman: A Fha­
l<>merria Sy,stem t.o Seatch far Optical Va.ri­
abilltl' 00 Time-Scat"" uf 3titneJj1 0-7 fO 300s: 
MiaID result_q, im O. Hllmphnp.s: InHt.umen­
(alion rar lISI,romDm~ wit.h L~e nptinal tele­
scopes, Reidel1982 

122J M. BesseLL: PllOtometr.ic Sy;<te.m", in C, But­
ler, l. ElllioL(: Stollar Fh'otomotry - CUl1T1ent 
Teclmiques and Fhfur.e Devp.lopmelltR, CaTrl­
bridge 1992 

!23J R. BhaGia, A. Cia,,,: ;l;ctivc Control of. Spee­
(rum Drills in Spec~rog"aphs, in M.-H. Ulrich: 
High Resolution flW'cLroscopy with tlhe VlILll, 
ESO 1992 

j24!J R. Bbatlia, A. Ciani: A<>t:ive Spectrogr.aph": 
Using ,he Sha.ck-Hartmalln Principle to im­
provo their QuaJül', in M. fye, T. Nishimum: 
ScienüBc. and Engin6f!r.illJ21 FroDIti9rA for 8 -
10m 'Thlascopes, UnivP.r8al Ao"demy Prp.ss 
1994 

~5[ R. Bingham: Gratillg Rpectromders 
and Spectrographs Re-eYAnll [ood, Q.lfllAS 
20( 1 979 )395 

126J R. Bingham: Th. e~endll. oll gnatiIlp; sp.ectro­
graphs, in A. Boksenberg, D, Cr.a.wt'or.,b ]n­
süumentatiion in Astronomy v., SPIE Volume 
Hn(l~R~) 

1271 R, Bingham: The e(endue oll gratial" 81\00too­
graphs, in A. Baksenberg, D. Orawfard: Tn>­
strumentation in Astlonmny V, SPIP. Volome 
{45(1983) 

r281 R. Bingham: f'.rime Facus Correctors wirh 
Compp.nsatoian ihr AliInOspheric. Dispersion, in 
:vr.-H. Ll.nioh: Ver)' Large Telescopes and lheir 
]nstm,rnentla.!tiol1, R80 1988 

[291 R. Bilrgham, Fboal L01lgth Oonv.erL • .rs, in 
.1. Wall: Optics in AstrO""Dll', Crumbnidp;e 
1993 

[30J 1'. Bippert-Plymate, A. Paul, G. Rieke: Air 
wicaJtion of Sllperr"""llltion in DiffractiolJl­
l!imited Systems, ASP Conferenc'tl Senes 
25(92)205 

~11 H. Boehnhru:dc, S. MOAh'ler, RI.-J. Ress, 
S. !üesewetteD, H. Nicklaq, n""rgn Bench­
marks of lhe FORS Instnnment fur Uhe RSO 
VLT, in M. !ye, T, Nishimum: Scientific anel 
Engineering Frantiiers for f! - 10m TeJescop,es, 
Universal Academy PIes, 1994 

1321 HI. Bamke: Ve.kullmspeklroskopie, AmbroHius 
Barüt 1937 

~) M. Barn: Oplik, Springer 1972 

~41 n Bousqu~t, Spectroscopy and its instrumen­
tation, Adam HIilger 1971 

~5l G. Botbun: Near-ER Surlace Fholome(ry or 
Galaxies: Eoq>ec.talions, 'Thchniqu.s and Real 
Dala, in R. Elstan: Astrophysics wi~h fnfrared 
Arrays, PASP 14'(1991) 

10 

r361 1. Bawert: ASlronomical Spec.lrasc.opy: Past , 
PIesertt, and Future, Vi.tas Astr. 1(1955)400 

[37J I. Bowen: Specnagraph6, in G. Kuiper, 
B. M1iddlehurst: Slars and Stellar Systems, 
Val. ! (A!!1iranamical Techniqu€G) , The Unive.r­
H;ty cf C hkaga Press 1962 

[38) 1. Bewen, A. Vau~han: Nonabjecüve Gral­
LllgB, PASP 85(1973)174 

[39J RI. Breolrenridge: Cuoling Systems fm Space­
hOnlp. Tnrnared E~erimenls , in V. Manna, 
.1. Rillg: Tufrru:eel Det.ecüon 'Thchniques fbr 
Space RP.searc!', Reirlel 1971 

[40J ". Brodie, M. Lampton, S. Bo,,'),er: Optimum 
Choice of Fibre Diameten for Multipl ... Objecl 
SpectroHcnpy, A J 9aC1988)2005 

[41 J W. Broa wer, AI. Walthp.r: Geomel.rieal 0plics, 
in A. VllJl Reel: Aelvaneerl Optkal Teebniqu~s, 
Nnrth Holland 1967, 

~21 W . Bronwer, A'. WWthe": Design of Optical 
Instrument., ;" A. van H",," Adva:neerl Opt.i­
cal Teohlliquffi, North Holland 1967 



[43] T. Brown: W'ide-field f./3.5 RiJsin oa.mP.Da, A.p. 
plied Optics 31(1992)2314 

[44] T. Brawn, R. Noyas, P. NiAenson, S. Ko­
I7.P.1mik, S. Horner: The AFO]';: A Spec.­
trograph lbr Precise Doppler Studies, PASP 
106(1~994)1285 

[45) W. Br"u!\ef: flhysik und Technik der Ultnarot­
strah:lung, Vincenlz 1961 

146] W. Hn" ng .. l: Einf'uhrung in die Ul,rarotspek­
tnoskopie, Steinkopff 1969 

~7] R Bl1Cc.heri, B. Sacc.o: Time Analysis in As­
tnonom)': Too19 for Periodichy Searches, in 
V. Di Gesu e1I.al.: Data Analysis in As,ron­
omy, Plenum Hr,,"" 1'985 

114B] M. B" ucb!ner: Spektralkla.5siJikauon und 
SpelOtnlanalYlle: Die FlrstelJung eines Spek­
tralatlasses mit riller COD-KIUD>eral Zulas­
sungsMlbait l"ur die ersle StaAtspr"ufung, 
F1riedrioh-AJF.XlaJHier-Ulli ventil" at Erl.a.ngen­
N" urnbe,g 1995 

/49] E. Budding: 11lr.ooduc.Holl 110 ARtronomical 
Dholomeüy, Oambnidge ]9113 

~o;O] O. Buil: enD Astronomy, W~Um8lJD-Bel1 Hl89 

~O;11 li. Bushou",,: Tbe NerurIrrf.nred Morphology 
of lnlera.cling Orulaxies, iu R. FlHton: AstrO'­
physics wiw Infuared Array., PASP 140199]) 

~o;2] LC. Buskn: Eva111:ttioru of Image Restornlion 
Algorithms App.locd In liST lln:tgell, ASP 
Canfurance Series 61 (9"4)304 

f,o;~1 H. BUlcher; Rep<>nt. oß t.be VTIr Working 
Graup on Im8j;ing "",d Uaw Iksolutiou Spec.­
lroSCOPY, in S. D'Oclollico, J.-P. Swi'Ilg,;: Sec­
ond Wbrkshap on ESOs Vory lJaTi{<1 Thlescope, 
ESO 1986 

~54! J . OardeUi, D. Ebbe.Us, R. SIlJIm.p;e, Scattered 
Li!!,!" in ,ha EcheUe Mod"" o~ tlie Goclrlard 
I:Digh-ResoluLlan SpeclWrJl1apn aboard thf! 
Hllbble Spa.ce Tele.scope, ApJ 365(1990)789 
lind ApJ 413(1993)401 

[551 D. O .. lO11, J . f\ollock: Design' Coosiderations 
lbr a Modern MlIltipl.,.Slar Pbotometer, irr 
D. Orawford: InsÜumenlauon in As~raoomy­
Vlr, SPIE ';blume 627(1986) 

[56! F .. Chaffee, D. Schroeder; ASlrollomioru! Ap­
plic.,Xions o.f! Echelle SpeCtro500PY-, AItAA 
14(1976)23 

[S71 A. Charnbers, R. Fi~ch, B. Hallicfa:r: Rrusic. 
Vacullm Technology, IOfl 1989 

11 

[58! J. Oho, TI. Gemparline, D. Whl1<er: Wave­
lengtb' Oalibra(jon Melhad fur a. eCD Detec­
tlar amcl Mu1tioliannal Fliber-Optic flrobesr·A(>-
plied Sl1ec'ro.copy 49(1995)1841 ."C: 

[59] P . Climmey, D. RAA,elh"",I",.: The Flal 
Sky: CaIHIr·ation amI' Dru::kgroLJllJd lJnifonmily 
fu Wlide-Field Astronorukal Tmagn" PASP 
10801995)944 

[60] G. Clark: The F.nc.y.clopedia of Spcctroscopy, 
Chal\man ".nd Hall: 1960 

[61) D. Clarke, R. Stewar,t: Stat istical Method. 
of S~ellar Polarimetry, ViStWl in A"tronomy 
29(1986)27 

(621 R Oabas e6 Ill.: T'he Hohby-F.herly Tele­
scope Low Resolution Sl1edirogral\h, 0(>­
tical Design, S. D'Odorico: Optical As­
tl:O.Domical InsLrumentation, Proceedings of 
SfllE> 3355(1998)424 

~3) A. Code, "'. Liller> Diroc.U Recording of Stel· 
lar Spectra, in G. Kuiper, B. MiddJehurnt: 
Sl:ars and Stellar Syslems, vbl. L (Aslronom­
ical TechniquC"IS) , The Ulniversily of Chic8j;o 
Pre.ss 1962 

~41 J. Coben, J. Cramerl AOmospheric Refradion 
EffeCl6 an tlm N arris and Keck Multiobject 
Spectrographs, PASP 100(i988)1582 

[65] M. Coben a~ al.; Absolu~e Spactrally Concm­
HOUS Suillar Irra.diance Calibralion in ~he In­
frared , in C. Buüer, r. EUioHl S~ellar nho~om­

Irtry - Gurran~ Tecbniquffi and Fulure Davel­
opmentB, Oambridge 1992 

[66] M. Conen e6 al.l Spectral hradianca Oal· 
!bration in the Inkared, AJ 104(92)1650, 
A1.l104(19g2)2030, AH04(92)204'5 

[67( G.K T. Gonn, D.G. Averyl Inflrared Me~hods, 
Acarlemio P.res.. 1960 

(68) P. Conn,*" E. le Coarer> 3-D Speclroscopy, 
The Hisror.ioal and Logical viewpoinl, in 
G. OOMe, M. Maxeplin: TridimensianaJ Op­
t ieal Spec.trosr.opic. Methods in ASlrophysics, 
ASP Oonferenee Spnes 71 (95J38 

(69] G. Contarini, RI. Grattou: Tbe T:nslrumen· 
tal Profile and StDaylignt irr Iha REOSO 
Ekar Rohelle ~pectrogr"pb, in MI.-H. UJriclll 
Prog,.."" ill Telp.'!CDpe and Iu..trnmen laLiDn 
Thnhuologies, ESO 1992 

170( T.J .. Cornwell: Deoonvolntion for Real ancJ 
Synthetic A'p'ertures, A9P ConfexAnr.e Series 
25(92}163 

) 

, 
../ 



) 

[7.11 G.S. Da Oosla, Bll5ir. PhDtamAt,ny TAcI>miqUn." 
ASP Confurence Sene.' 23(92)90 

[7(21 G. Cauries, Tb. Foca! ReduntiDn Metl'Dtl, its 
Ne"" Applicalions. its Limits un the Use Df, tho 
Ve"Y Large Telescope, in M.-H. Tnnch: Very 
Lar!';" TelffiCOPes and their Instmarentation, 
ESO 1988 

!7JI G. CDurtes: Basic principJes in spoc.trn­
im"-l\ing, in G. Gomle, M. Mareetim Tridi­
m,m."iona! Optioal Spectroocopic Me(bods in 
Astropliyslcs, ASP ConIerence Series 7l(95}1 

f.41 ,l.- G. Cuby: ObserVatianal aspeets in multi­
olljoat. fihre spec:t.roocopy, in D. Grawfard, In­
slnument:ation in Astronomy vnr, SPIE Vol­
umP. 2f98(1994) 

1751 .J. CubYl D. Flottini, .1. Picat: Handling a~­
mospberia tlispP.n.ion and differe niia! refra.c­
iion ef!'ecls in large-fiP.ld muJti-objec.(s spec, 
troscapi~ observations, S. D'Odoric:o: Optica! 
Aiitronomtc..aJI. InAtr.uTTlcntlttion, ProceedinS6 ar 
SI1IE 3355(1998}36 

J.-G. Cub» ~1. 1figuori: Sky ,"btrll.dlion witb 
fibr.5, in D. Orawforc\, Tm;trmnentatiun in Ag.. 
iranomy vm, SPIE Vulume 219801994] 

R. Dallier, J. Guby, J. Ba.udrund, D. Nadeau, 
R. Dayom Ne~~ Tnc"ared Fihen Sper.nrosc.opy, 
in M.-Hl. Ul.rich: FlroK"".5s irr Tele.,eope aTICI Tn­
slrumenLaiicro TMlmolnp;ie." ESO 1992 

[781 BI. Danowsky: \\'r.rkstlLt t-1'eehllikum. de.' 
Melall-Fa.cbarbeiler8, Sohiele & Sr.h"un 197.4 

[791 r. Danziger: A Roje rar loter.mediate Re,.. 
olulion Spoctroscopy, in S. D 'Odurioo, J.­
D. Swings: Sec{md Wbnk,oop on FlSCls Vcry 
Large Telescape, ESO 1986 

[801 H. Dekker, B. De1a.bre: Simple Witlehand At;. 
mospberic Dispersion OOJIDeCton, A'p'pticcl Op­
lies 26(1987}1375 

[811 H . Dekkar, B. Delabre, S. f)'oclor.ieOl ESOs 
MultiMode Instrum6Ilt for ehe 'J!l!5myt h Fi>­
cus oll (he ~ .fim Nlew Technolngy TaIesrnpe, ill 
D. Orawfurd: InsLrumeo(aücm iu AshrooomYt 
Vlr, SP.IE Yblum .. 627( 1986) 

[821 F . Diego: S~eUar Un"<le ProDIe, rnom Liuear 
De~ec.tors and the Throughput oE Astronomi­
ca! Lns(rum6Ilts, PASP 97(1985}1?09 

[831 F . Diego, I. Orawford, D. Wlillier: DHI!ll­
Stabl. High Resolution 8poctrognruph, for 

12 

Large Telescopes, S. D 'Odarico: Optical Ag.. 
t'r.onnmicaJ Inslrurnentanon, Praceedings aß 
SPIE 33,,'i(D998)218 

[841 R. Do .. "",lly, J. Dl'Odie, J. Bixler, C. Hilley: 
"P.he IIllj:\lioati01lJ5 of: ALUlosphp.r.io Elfec(s ihr 
Fiber-Ferl Spretroscnpy, PA'8T'- 101(1969)104:6 

[85] R. Drou,,;a •. d, RI. PoftoefJ Fiben Dpti"", in 
A. van Heel: Advance,l Optioal Ter.liniquas, 
North Holland 1967 

r~6] H.M. Dyck, Fl.F. Farbes, S.J. Shawb fu­
larimetry of Red and Tnfrared Stars al 1 to 
4" Micron" AJ 76(1971 }901. 

[117/ C. Eberhard, A. I<ohlsc.h."ut,ter, H. [;Udfffi­
dorff: Handbuc.h. der A<tr()phy"lik, Band I: 
Gruncll"<len der A'!1irophysik I, Sprin!';"r 1933 

ra81 G. Eberhard, A. Kohlscll"utter , H. Luden­
dorf[: Handbucb der Asirophy,<ik, Baud H: 
Grundl"<len der ASL'ropbysik H, Sprit'ger 1929 

!S91 D. Elnard, B. Delabre: Two design a.pproache" 
fur high efficiency Jaw resolution spectro,c.opy, 
in A. Boksenoorg, D. Orawford: msüumenta· 
äon in Astronomy v', SPIE Volume 145(1983) 

[1901 Bi. Epps: Fast Broad-I1assband Limses for 
Spectromeiers an Large Tele~copes, in M.­
ll!. U.lric.h: Vary L-arge Teleseopes and their 
Instrumen(aticm, ESO 1988 

[9l1 H .\VI. Epps, J.R.P. Angel, E. Anderson: All· 
Vll1lC.etl Wlid&-Flield Broad-P-a.ssband Rafrac~­
ing Field Corrodors for Largo Telescopes, in 
M.-H. Ulrich, Ie I{j" ar: Very L-arge Tele.­
SOOPP~'i, thair ßnsvrumenLa~ion anc1 ['ragrams ~ 
FlSO 198<! 

[92] I. Escudel1O-Sanz: Tb. Problem of Achrama­
tiziug· Astoonomica! Optics far tbe Near and 
Mir! TllfrllIed, in J. Wall: Optks in Asiron­
OfTl!l", Cambridge 1993 

[931 W. Fastie, A Small Plane Grating Ivlonoehro­
mator, ,). Opt, Sor.. Am. 42(19fi2}fl41 

[94;J VA !"...,;tie: Image Fb=ing nraperties 01 
Hie Ebert-Manonhromaton, .1. Opt. Sae. Am. 
42(1952)647 

[951 M. Federspiel, Amaueurspektroskopie mit dem 
Raader-Gi tter und einer CCD·K'amera. , Mit­
teilung.blatt d"r PO SpektroRkopie 13(97)1 

196] P. F),le.-l1ok, J . Guerin, A. Fernandez: Mulii­
Object Speotruscopy with Optical Fibres, in 
M.-R. Ulflir.h: Ver)' Large ThJP..,cov.e< "nd Ilbeir 
TLLslrumenta.tiOTl , 1':80 1988 



[971 A. Filippooko: The Im~ort""cC of Atmn­
sphene Diffsrenl[;i.l fu>rn.et[oll in Sllec(oopho­
tornelry, PASP M(1982)7]5 

(9a) J. FI"ugge: Grundla;;en der Polarimetrie, de 
G ruyter 1970 

[gal J. FL"llgge; Sludienbuch zur (echnischen O~ 
trk, U1lR 1976 

~1001 M . Furd, W. Pnca, G. WIilkinsan: A high­
""sonlttion p;1'ating spect.romel<rr fur lhe infra,. 
red re!';ion, .1. Sr.i. losL 35(1958)55 

!1011 A. Forrest, M. Wells; The Next Generar 
lion oE Ne,,~ Infra-red Imaging SpeClrome~ers. 
in .1. Wrtlf: Optic" in A.tranomy, Cambridge 
1993 

1ll02) B. Fmt, G. Lelievr", J. Pi""t, Y. Rio, L. Vi­
groux: C.F"H.T. Focal RP.duoer: Tma;;e and 
Multia'porturc Spectroscopy, in M.-H. Ulrich, 
I<. Kj" a~: Vpry LargA Thl""cop"", th'eir Instru­
menlalion ood Poogram", ESO 1984 

1103) R.A.E. Fo.liul1J.l Spectr.Olnetry, ill Y. Di Ge:su 
eCaJ.: DarlJ.' AnalYAi" in A'"trollomy, PLenum 
[Ire.., 1985 

~1041 [\ folrancis: oen Schnol Not",,: Near-TR. 01>­
serving! Drepr:il1 L 

!1051 R. Freire I1errero, M. Ohevreton, P. FeLen­
bok: A ModuL"" Struotural Design for a spec­
(rographical MM'T', io 'vf.-H. Urich, K. Kj"ar: 
Vr.ry Large TeLe"'0pns, thror Instrumelltation 
and nrograms, E80 19S4: 

~106) L.I<. FuLll"n el. aJ.: TtorativAjRe<:UrsiV? Tm­
age DeconvoLu~ion - :1iath<ld nm\ AppLica­
lion (0 HST llmages, ASn Confur<encp. Series 
61(9"')288 

~107] A. Garcia, .J. Rasilla, S. A-rribas, E. Media\'­
ilLa.l BidimensianaJ Speatlloscopy. ",,;,h Opti­
caJ Fibers aL rhe Wlilliam He"rhel ;mo Noroio 
Optical TeLeseopes, in D . CO""",f,,,rl', ]o'Rtnu­
meniation in Aslronomy VITr, SPIE VoJume 
2198(199<1) 

f108) C . Gebhard, "UberLegungen .um Rau 
eines Spektrographen, MilteihJ11gshlatt der 
FG Spektroskopie 10(95)10 

f109) S. CeckeLer> UchlweLlenLeiler Jr tu dio opt;,­
ehe Nla.chriehlen" uberira;;ung, Spniuger 1987 

f11O) T. Gehroo, D. Ponz: ElcheLle backgWUllO oor.­
reclion, AA 1G8( 1986)386 

13 

rHll G. Ceil<a.s: Slrayligh~ analysis ofi fhe German 
InfnlUlAcf Laborauny (GIRL), in G. Hunt: Rar 
diatiiollJ Sca~rering in Optical. Systems, S[lIE) 
VoLume 257(l!J80) 

[1112] R GOY.A[l Die inBtwmentell. EntwickLung 
der A.trospolitroskopie, :lJ1ittrnlünJ<sblati ,Ier 
FG Spektrooko.,<e 18(99)16 "nd 1.9(99)14' 

[1131 R Geyer, R. NeUe", FooaJ Reduce, Teah­
Jrique. for mrect rmagin,,; and FieLd Snec­
tro"oop'y with Large Telesr.ope., in M.-H. 1111-
riah, K. Kj" ar: Very. Lasrge Telescopes, thein 
Instrumentation .. nd Programs, ESO 11984 

[1141 A. GiUieson: A New Speülrowaphic Diffr.ac­
Uian GraUing Moullting, Th. R.eview of Scien­
tific Instrument. 26(1949)33~ 

~1151 A. Girard, P. .Jacquinot : P,incip.lp,;; of 
]nslrumenlal Melhods in Spectroscopy, in 
A. va.n Hleel: Advancad Optionl Thchniqup.s, 
North HloLla.nd 1967 

~1161 A. Goodman: The Inlerpreta.(ion o1i Polariza­
üan Position AngLe MellSuremen~s, ASP. Con­
lerence Saries 97( 1996)325 

~117\ L. Glass: Pholomelry \\~th Infcare.d Arrays, 
in C. ButLer, 1. ELlinL't; Stellar p'ho~ometry­
Gurrent TechJriques and F"tura Develupments, 
Oambridge 1992 

[118] R. Gonzalez, R.. Wbods: DigiraL lInage Pro­
r.Assing, Addisan wesLey 1992 

[U9] P. Gral'; AngLo-Au5~ralian ObservaCol'Y J!li­
bre SysL'em, in D. OrawIDrd: Ins(rumen~ation 
in Astronomy V1, SPIE Volume 627(1986) 

\120J R.. Gredel, C. Lidman; The CaJibralion of 
IRSPEC and LRAC2B, in P. Benvetlu6: CaJi­
brating aud Understianding HST and ESO lo­
strnmetlts, ESO 1995 

[121;1 R. Gregnry, .1. Elias, R. ELslon; Design o{ an 
FlfIiuient TIlfrared Spectrometer mr Large TeLe­
"COpes, in A. Fowler: InJlrared Del;ectors and 
Tn"t1'11ment.atiotl für Astronomy, SnIEl VoLume 
247:I5(F995 ) 

(122) WI.A. Grundmatln, C.L JvLorbey, 
RH. RichardsoTIl Tbe FI/2.5 FoeaJ Re­
dlloe, Tiens and Ml1Lti-Object Spec.trograph 
for th'e Ca,"egr.in Foous of th'p' CF1HT, in 
M.-H. UIrie.h: Yery L.xge Telesmpes and 
taeir J:n.trnmentation , ESO 1H88 

!123) J. Guerin, P. Felenbokl OpticaJ Fibres for As­
tronmnica.l Applicatioll!";, in S. Barden: Fiher 
olltio. in Astranomy, PAS? 3(]988) 

) 



I 
j 

[1241 G"unzler, B"nck: TR-Spektroskbpie, veH 
1990 

[125J B. Guslafsson: WIh)' Hil'lh Spedr.u R.esolu­
unu - Erven al L<>", Signal/Noeqe'?" in M.-H. Ul­
rieh: High Resolu~ion SpectTORC.opy wilh ~IIA 
VJ,1', ESO 1992 

[126J H. Fll\1I..q: nala.risa~ionsoptik, Verlag 'Thc.hnik 
Hlfi3 

t127] P. Haber" acker: Digi!ele Bildverarbei,ung, 
R"usAr 1 987' 

[128] A. Budoi: F,ssenti'" oJ! Modern Physics Ap-
111ioo rlo the Stndy of Ihe Infrared, Pergamon 
1967 

~29] H. Hafer,korn: Optik, Deutsch 1981 

'l~n] BI. Had.l>rkorn: Dp.xikon dflt Optik, Dausien 
1990 

'1311 D. Hlrll: Varrahle Stars in the Hartzsprung­
Russell Diagram, AS!' Conffltf'.llce Series 
79(9~)65 

1132] R. Hamm'og: Digitale Fil~r, VOR 1987. 

~l33J R. Hanel: E1Opioration of Ihe Sol8J' System 
by Infrared Tremote SeuRing, Cambridp;e 1992 

~l34:J B, Hanisd,: Itefercn7,liohtquellen m der 
Slernspeklrosko[1le, Mitt,eilllng.blatt der FG 
Spektroskopie 8(94-)9 

~35J R .J . Hanisch: [ma.ge Prn""",ing, Data Anal­
ysis Saft'ware, I!.Dd Computer. SYlItem. for cen 
Dara Reducrion Allld A'I>dYAis, ASP Confer­
enee Series 2~(~2)?8.) 

~1361 C. Harmer: P.upil Tmage,,>, in A"tronomical 
Speelrographs. MNiRAS 167(1974)311 

!1371 D. Harmer: Muhi-Onder Formats tu Incmea.,e 
L1.a Ven;aLiliLy o[ Casse~rui'n Spectrograplls, in 
O. Humphries: Ins(rumputaLion for ... toonomy 
\\~lh large opticaJ teIMcope., Reirl'el 1982 

~1381 G. Harrison: SPOC.trOSCNro1 with the EnI",IIA, 
Vistas Mtr. 1(1955)405 

!139] G. Harrison. S. Davis, H. ILobartsom P!II!­

cision 1v1easurBIl1enl of \Vlwel'mgth.. wi~li 
Erhelle, Spectrographs, Journ",1 af the Op,tio • .1 

Sociery of America 43(1953)853 

!140] G. Harrison. R. [<>rd , J. LoalliounflW: PM.c­
~icaJ SpeetrosCDpy, r .renüce.-Hall 1!l4JR 

~411 F. Hase: Ba.u sines Spektrometers "un 
BeobachLung des Dopplereffekts, MitteRlIug&­
blau der FG Spektroskopie 19(99)9 

[11421 R. Haynes el al.: TEIFU, a Lhousa.nd ele.­
ment inLegral field uni! ihr the WIRT fud by lhe 
F,LECTRA AG S}'oleID, S. D'Odorica: o.ptical 
AstrollXJmioai: InstrtUl1""laüon, Tlroeeedings oJI 
SPIE 3355(1998]7<8/\ 

[143] W. HAarOln o.n tn. Appliollitirm of Opiioal­
Fiber Tmage Sorambfrrs to A,tronomir,'\I Spec­
troscopy, A.l 92019861219 

[1441 J.B. 'Ffuarn"haw: A prnpo,al far a libell­
red et:he1le spectrograj:\h for ö. oouth<Orn­
h~.mL~php.re rohotir. tplP.~cope, ASP Confare.nce 
SerieR 79(94)233 

~1451 A. van HePl: AliguJllen.t, in A. van Heel: 
Advanced OpticaJ 'Thclioiques, Nor.th Holland 
1967 

~14r,1 He:aden, Kai.~chuek, ThUlx: CCll PhatoIllP.­
~ry, Preprint 19~~ 

~1471 T. Herbs~, E. Pi~z, G. Reuthp.r: An In­
lrared Mul~iobjec~ F.iber-Fed Spoctrograph fur 
(he Calar Alto ObservaLory, in G. Comte, 
M. Mare.tin: Tridime:asional o.ptieaJ Spectro­
scopic M .. (hods in Aslrophysics, ASP. Confer­
ence Series 71(95)221 

~H81 G. Hlermann, J. Blaus: P.ola.rime~ers I!.Dd 
Polariza~ion SpeclTOmeters. in G. Trigg, 
E. Vbra, W. Greulich: Encyclopedia oD Ap­
plied I'hysics, Band 14, VCH P.ublishers 1996 

[149] S. Hildebrand: FeinmedIanische Baue!&-

14 

mente. Hau"," 1963 

[J.50J 1.. Hin, J. Angel: Optical matching fur 
fibtlr optie spectroscopy. in A. Boksenberg, 
n. Crawford~ f.nstrumentalion in Asrranomy 
V, SPIE Volnme 445(1983) 

[1~51) G. Hili et 01.: Th. Hobby-Eberly Tel.scope 
Low Rp.8o!l1tion Speetrograph, S. D'OdoriC<l: 
Optical Astronomfcal InsLrumentaLion, Tlro­
r.eenings nf SPlE 3355(1998)375 

[1521 G. Hili et :U.: The Hobby-Eberly Tele.­
sou[1e LoW1 Rp.80111tion Spoc>rograph: M.e­
olw.nical Desip;n, S. D'Odorico: o.ptical As­
tronomical Tnstnllmentö.tion, Proceedings oJI 
SPffi 3355(1998)433 

[l531 W. FliltmrrJ ~lari"ation Mea.qurem.n~s, in 
G. Kuiper, B. Midcllehurst: Star. and S,el­
lar Syst,ftms, Vol. T ~Astronomical Tec.hniQues), 
The University of Chical\o Press 1962 

[1B~) W. Haffm,ullI: Review of ReRull .• in Enfnared 
Spac~ Astronorny, in V. Manno, J . lliug: In-



frared Delection Tf'CHnique.. fon Spll.ce Re­
search, Reidel 1971 

[r55] G. Holst; CCD Array., Camena. and Tli,­
plays, SI'IE Press 1996 

[laß] J. Hora., K.-W. Hodapp, E. lrwin, T.. Kellen, 
T. Yhung: Design oi ~be near-ini'rarAd oame", 
for the Gemini leiescope, in A. Fawler: 1n­
frared netleclors and Inslrumenlauan fbr As­
tmnomy, SPIE Volum_ 2475(1995) 

[15'"] K. Horn.: An OpLimal ExlraClion Algorithm 
fon ccn SpoctroHCOPY, PASP 98( 1986)609 

!158] J. Ho""nier, C. va.n der Mee: Fundam6Illal 
relatklnsbip." relevant to ~he fransfur aJj po­
larizod light in .. Hcattering almasphere, AA 
12Rt1n83)1 

[159] S. HOweUI Tntrodnction to DiEerenLial 
Tim ... SrIips kstronomioal PhotomelrY Using 
Charg..-Coup:lnd Dev!""" ASP Oonference S ... 
ries 2~092)105 

~1r,n] S. Howpll: OOD 1'im..-Sp.ries Photomelry 
af F'ainf kBf.rooomical Somr.p.., in C. Butler, 
I. Ellioü: SteDaJIl PbJotomelry - Cn_nt Tech­
niquos and Futlnne Dcvttloprnents, Cambridge 
1992 

~161] R. Hudsan: lufrBl'ed System Engineering, 
Wliley 1969 

~162] T. ]ngerson: FlllCtors A!feeting Ille Design 
of Mulliobjecl Spectrometc,.;, in S. Barde", 
Fiber optics in Astnaoomy. PASP 3(1988) 

t163] P. J""quinou The LllllllDlClsi,ry, of Spectrom­
elers ,,~lh nrisms, Gnn.tingB, Ql Fal:iry-Perot 
Etalons, J. Opl. Soc. Am. 44.(1954)760 

~164] J.FI. James, R.S. Suemborg: Thc D .. ,i!\D of 
Optica1 Speclrome(er<, Ch2ipnlan n.nrl Hall 
1969 

11651 G. JOOSI Ergebni.se und ADlwandunf!;p.n 
der Spektroskopie, in WI. Wlon, F. HrutmB, 
H. Lenz: Handbuch cl", ETperimentoJphysik, 
Band 22, Astirophysik, Akademisohe Verlag9-
geselLschaft 1937 

11166] H. KaiEer, !{. Mielenz, F. Rosendabl: Uater­
suchung der Abbildung eines Pla!Ilgitter-
Spektrographen in Eberi-Aufstelhmg, 
Zeitschril\; fi' ur lnstrumenf.on],,-ullflle 
67(1959)269 

1167] J. Kaler: Sterne und ihre Spekmm, CDllD­
bridge UnivetBiL)' Press 1989 

15 

r~681 .J. Kauppinen, M. HIo11berg: [nfrared Spec­
tr-omAters, in G. Trigg, E. Vllra, \\~. Creulieh, 
Rnoydap:edillJ of. AppliBd Ph),.ics, Band 19, 
VCH Publish-ors li997 

[l69] R. Kirrgslake, Opticalf System Design, Acar 
lfemic Pr,.;" 1983 

[1701 C. Kitcbin: Star", Ncl:iulae a"d [he I"torstel­
lar Medium, Adam ffilp;er ]987 

[171] C. Kitc.hin: AHtroph}'l"ieal T"ehniqllc.5, Adam 
Hilger r991 

~172] C. Kikbin: Optioal Amronomical Spec­
- lroscopy, IOP 1994 

f1731 D. Kliger, J. Lewi", C. Ra Uflall: Polari"ed 
Ligh~ in Optics and Spectroscopy, Academi'c 
nress 1990 

1174] K Kodaira.; Japanese National Large Tel..­
scope (JNLT) nroject, in M.-H. Ulrich': Ver·.y 
Large Telescopes and lheir In.trumADllttion, 
ESO 1988 

~1751 B. Krau"s; Das Baader-CiLfer, MiLLeilungs­
blaLL der FC Spektroskopie 8(94') 10 

~1761 \\~. Krause, I<"nslrukLi"nselemem_ der Fein­
mechanik, Hansen 1989 

~1771 T. Kreidl: Tim ... Series PhaLomelry, CCDs 
vs. I1MTs, in C. Bunar, f. Elliof~; Sf_llar nho­
~omafry - Currem Techniques and Fulura De­
vel"pmenls, Oambridge 1992 

[1781 MI. Kretilow; CCD-gesL" ur.tie I<omarenspek­
troskopie mil Amaleurmiüeln, Milleilung&­
blatt der FG Spektroskopie 13(97) 11 

[179] A. Knillthor, Modern Ligh~ Soureas, in 
A. van Heel; Advaneed OpLical Teehniqu8s, 
Nontb HoUand 1967 

[180] K. K udo: Plane Craling Monochromators o~ 
Ebert, Pf1lnd and Czerny-Turner ~ypes, Sci­
ATlOP. of Light 9(]950)1 

[181] J.P. Lallde, J. Flamand, A. Thevenon, 
n. Leperm C1Asskal and Holographie Gratings 
- n""igu and Manufadure, in MAlL Ullrich: 
Very Large Telp_qr.op''''' "nd their Insrrumen~ar 
tirm, ESO 1988 

[1 R2] U. Laux: Astrooptik, Verl~ Sterna und Wel­
t raum 1997 

1183] n. r,,,,, el a1.: Charru:t<>.risation of mi· 
erole"" arrays for integral Reld opec­
tro.qmpy, S. n'Odorico: Optkal A"tra­
nominal fnRtnlmentaf.ion, Pror.eMing~ o( 
SPill 335'5(1998)810 



) 

) 
~' 

[1841 T. Lile, J. Harris, R. Atad, C. Huml1hrin.q; 
Davelopm6llts in Optieal Systems for Infrared 
AElronomie<Il Inslruments, in J. WaU: Optit. 
in Astronomy, Oambridge 1993 

[185] S. LP.gge~t, J. Smith, T. Oswalt: 1!nfraT.ed 
PhotomeLne Syslems, Standards and Variabil­
ity, in C. Butler, I. ElllioH; SleUa.r P-hotome­
tr.y, - CUDrent Teehniques and !'.uture Develop­
meats, ClUIloridge 1RR2 

~18ß] P. Lena: ObservaLionai ASlrophysia;, 
Springer 1 98R 

[187} R .. Leuschef: Selbst schwci" sen, schlossern 
uud l" ot BO . 

[1881 L. Le\'li. A pplied Opties I, Wliley 1958 

~189] L. T;ovil Applicd Opties U, Wiley 1980 

~190] E. LoewAn, Diffrnetion GraLings ror 
Large TalesoolCles, in S. .lausten, A. Reiz: 
ESOjCF,R_, Confercnce on' Auxiliary Tnslru­
menl~ fon T:aJJ1\8 Tel""copp's, 1':SO 1972 

~191] E. L<leWell, \1'. Neviere, D. Maystre: Gral­
ing ..meieney tlioory. as it applles to bl!l.7:ed 
and holagDll!plJic gratings, Applied Optie_, 
Hl( W77)2711 

i1R2] G. Lu, G. SdJ"otz, .1. Vydra, D. F\J.bri­
ean": Optical Fmer. fm {lV-IR Broadhfllld 
Speclrosc.opy, S. D'Odorico: Optical As­
lronomical InstnUlllontatiOll, Proeeedings af 
SDlEl3355(1998)884: 

1193] G. Lund; Praspects fm FliooooptiCl tn Fu­
lure Teleseope lInstnulllontation, in Mi.-H. U1-
rich, K Kr ar: V"'>1 Lrurm<' Telc"<:Op"", tl,eir 
Instrumenlation amI PlMgrams, EC;O 1984 

1194] G. Lund, D. Elnard: Foiber optic inBtDllmeuta­
(ion for spoctroseopy '" tho Europeß.I1. SOllth­
.rn Obser"alcrry, in A. Bok.'l<1nbADg, D. Cr"w­
ford: Instrumen\arion in AstronallllJ' V, SPTR 
Volume tf45( 1983) 

11951 R. Mage.: A Diffra.ction Limitod Fiber Op­
tic Liln., in D. Orawford: Iust."lJIllentation in 
AEtronomy "Ir, SPIE '·blume 627(1986) 

~196] D. Mala.cara, Z. Molac"",a: Hla!Il.dbaokofLenB 
Design, Mareel Dell"r 1994 

1197] \-1. Mol)'u~o , .1. Pell: An Amolllati" SPAC­
lrophotwnelric Dala RedueLiorr Systom far 
QuanLilaüve Spectrol CIa.ssmCa.Liorr of Stans, 
in V. Di Gesu eeal.: Dala Analysi" in A'stron­
omy rv, Plenum Press 19R2 

r]981 T. Marsh: The E:,"ractian oe Hlighly Dis­
tante<! Rl'ectra" nAST' 101(1989)1032 

f199] A. :M,mrt.in: Infrared Inslirum6llta,ion and 
'Thahniqwes, El"m.'lier ]9,66 

[200] P. Ma.ct:ille., Tue Oli,nrven'" G .. ictp. l<J As­
tronomy, Camhrirlge Umvecsi t:,1 Press 19U4 

[201] P. Ma.%oy, G . .lacohl1' CCD Datm: 'I'lie 
Gooo, The Bad, and The U1glY\ ASP CanCEr­
en"" Series 23(92)240 

16 

[202] R. Malloor: Tntroolletion to Optin.aI Wavl".g­
uioe Fiber., in M. B"rTIoski: Introduotion ta 
Inlegratied Opties, Plenum Press 1974 

[2031 O.R. McCreight: Twn-DimeusionaJ ,n(fared 
Deh.etar Arrays, in M.-Hl. IDrich, K. Kj"ar: 
Ver)' Large 'Thlescopes, their Irultrumentiatiion 
and I'.rograms, ESO 1Q84 

~4] I. MeL<la.n: Progress in Nlearr-lrtfrared Imag­
ing, in M.-Hl. U1lrieh: vllry Large TAlese.ope_, 
and their Inslrum6lllation, ESO 1988 

[1205) 1. MeLean, E. Becklin, D. Jiliger, S. LiIXSnn, 
T. Lio: NlffiSPEC: A near infJrared crO'8-

dispersed eehelle spectrograph ror the Keck 
U lel.scape, in A. Fowl.".: Infrared Detee­
tors and InsCrum""taüon ror Astronomy, SPIE 
Volume 2475(1995) 

[206] J. Meaburne: Aslranomie<Il Spectromelers, 
ASS 9(1970)206 

[207] J. Meaburne: De,"ction and SpectromB(ry o[ 
Fainf. Ligh~ , Reidel 1976 

[208] J. Meaburn, M. Bryee: 'Thn Years or ~he 
lvIa.nehester EeheUe Spoctrruneler, in .J. Whll: 
Op~ics in ASlronomy, Oambridge 1993 

[209] T{. Metz: Apolarimeter wirh a new polar­
izer: rwd a. neWl device fur elimina(ing ~he sky 
hackground pnl"rizaüon, AA 136(1984)175 

[2101 D. MAyen: Hlgh. S/N. CeD Spactraseopy of: 
TnterRteHar AbsnrRtion Lines, ASP C:onfer6llce 
Seri.,; 8(89)345 

[21 r] H. Mey"n Optlcal GI"'"9, in A. van Heel: 
Advanreo Optical Teduriqlles, N.orth Holland 
];967 

[212] K. Mi"l"u", FokaJkllllVen von 
uud Ebert-FaBtie-Spektrogeaphen, 
20~11963)28 

Eberl'­
Optik 

12131 J'. Mill<rr: Over.view of Faint Object Spec(ro­
'''''phs, in L. RJobin"om Tnstrument.ation for 
Ground-n","ed Optioni Astrouomy, Springer 
1987 



[214:1 .J. Miller. L. RobinRon, R. Goorlrich, A' cen 
Spectropalarimeler for. the Liek Ohser:vo.lory, 
3-MeLer Talo:;cope, in L. RobinHon: In.lnt­
menLalion for Graund-Ba..oed Optimu ABtron­
omy, Springer 1987 

[215) D. Minnili: Mulliobjecl Spectrographs: Ob­
servation Prepa.ralion and Data Elx;(ra;;tion, io 
B. Renveollti: CaJibraüng and Understanding 
HSl' ami 8S0 Instruments, ESO 1995 

11216) G. Mannet.: 3D Spectroscopy wüh large 
Telesenpes: paBt, presen( a.od prospects, in 
G. Cnmte, M. Marcelin: Tridimensional Op­
dcrnl SpemrORcopic Methods in ASlrophysics, 
ASP C01rferenee Ser·ies 7.1(95)12 

1217] J. Moore, C. Davis, M. Onpla.o: Building Sei­
enlille A.ppar.atlls, Arl'!;Mo-Wffil.ey 1983 

12181 A. Moor.wond, G. Wiede.nuum: Options ror 
H1igh rtr.3a1ufiou Spedrosmpy ai (he ESO 
VlLT, in ~1.-H. IDrich: High Resolution Spec­
troscoPl1 mlh tbc VT.1\ BSO 1992 

[2Hl1 K. MulGl!i.: Op~imal E.'<.traction of Cross­
Disperse<! Spootna:, PASP 102(1990)18:1 

[:220J R. M" uUer: Ramschell, Springer 1979 

~211 M. Mur(\,: {,-sc of Oonwrgent "",d Divergent 
illumination with Plane Gra.tings, J. Opt. Soc. 
Am. 52(1962)ijj8 

~22J IC M"utize, L. Fbit~lk, W. Krug, 
G. Schrl'liber: ABO rl:er Optik, Dau.ien 
1960 

\t223J EI. Nla.kazawa: Prindp:les of I1DBelsion l'lngi­
na"ring, Oxiord 1994 

i224J G. Nelson: InUroduo~iol> to FiLe. Opti"", i'n 
S. Barden: F.iber optios in: A'stoonomy, PASP 
~(lIlRR) 

112251 H. Ohhani eh al.: Tbe Kyma T~idimensional 
Spectrograph I, S. D'Odonico: Optioal As­
Eronomical In5lrumen~at:ioD"1 Proop.Rdings of 
SI1IF.l 3355(1998)750 

\t226J A. Penny, J. BuHress, 'v\~. Griffith8: High 
Precision S~ellar Pbo~ome~ry, ASP Oonll>ren"" 
Series 8(89)305 

12271 A.J. Penn)', R. Loose: Stell", P.ho~ometry 
\"i,h CCD Sub-I'ixel Semsiüvi~y, Vari!litiom.,, 
ASP ConIarenco S.ries 101(96)29 

12281 .J.-P. Per".: Optik, Spektrum AkAdemiRoheo 
Verlag 1996 

17 

[2291 R . Pefrie: Radial-Velocify De,ermina,ions, 
in G. Kuipar, B . Middlehun;[: Stars "nd Slel­
lw S),ste",s, Val. I (Astranomical 'Thehniquffi), 
Tba Universi\y cf Chioago Press 1962 

[230J HI. PfnrcaI FAinlop!1ktn:, Teil 2, Vffi'lag 'Thchnik 
19.88 

[231] VI. Pilmla: A Double Imag" Ghopp'og Pa­
larimeter, AA 27{1973)383 

[232J R. Pogge: 8lct:eTldecf Objeot Spectml1botom­
etry, ASP Confereneo Serie" 23(92)195 

1233] R. Powell: The practica;[ applicntioTi of 0[1ti'­

call1bres and microlense!S to multi-object "peo­
(roswpl', in D. Crawfond: Tn"trumAntation in 
As,ronoml' VI, SBIE Volume 627(1986) 

~341 A. Priebe eU. al.: Adaptiv.: F'iltering of 
EcheHe Spectra afDisflant Quasars, ASP Con­
furence Series fi2(!l~)442 

~351 n. Read, J. Powell, I. van Breda: Prodnction' 
a.od Tastiing crll Microdlannel Plare Inten.ifier, 
in D. Orawfard; Insrrumeo\arion in A8t:ron­
om)' "11, SPIE "blume fl27(10Rß) 

[12~1 E. Itichard60n: Optieal Designs o( Dlane 
Aspherized GraCing SpeclrQgraphs~ in 
C. HumphriElS: InsrrumentaLion tor astron­
om)' with large optical telescopes, R"idel 
1982 

[237J H. Itichardson, C. Morbey: Design a( an Ffl 
Fbcal Reducer Loea(ed before lhe Prime Fa­
eus oe Large Talescopes, in M.-Bl. Uilrieh: V'ary 
L8.I1ge Telescopes and their Instrumen[ation, 
ESO 1988 

[2381 R. Robb, NI. Elonl<anen: Tim Ulniversily of 
Vicloria Convarsion from r.hotoeloc~ric Pha­
tomotry, to OCD Imaging, ASP Confurence S ... 
ries 28(92)105 

[2391 J. Rbbertison: Optimal ExtraeLion cf Single­
Object Spect.ra from ObservaLions wirh (wo­
dimensional Detectors, PASP 98(1986)1220 

[241)J D. RnbinsonI Ebert Spedrametier fur ~he Far 
TrrrraredJ, .1. Opt. Soc. Am. 49(1959)966 

[2411 A,. Rosenfeld, A. Kak: Oigi-tial nicture DrQ­
C8.qsing, Academic Press 1982 

[2412] K. Ro"enliauen Mle""urement of Aberrations 
"nd Optiüal n-a.n~ier FllnctioßH of Optical Sys­
t.ems, in A. van Heel: Advancerl Optit.al 'reeh­
niques, Narth Hollanrl 1967 

[24>31 G. Roch: Hand-buob f'ur Sterurrennde, 
S[1.fnger 1989 

j 



) 
- ' 

[2441 P. Salinari: Tnfrared Spectmscopy., itlJ 
S. D'Odorieo, J .-P. Swings: Secoud WODI<l<;hol1 
on ElSO. Vßry Large Telssoope, P.90 1986 

12451 J . SaIIlDon: Techniquos of Vacuum Ultmvio­
let Spectroscopy, Wiley 1967 

[246] N. 9A .. a: Optiml I1roperties oI Elhe.rt Spec­
trognaplr, Seienee o[ LighL 10(1961)53 

~47] R!. Saw}'t'r: Ev<perimenral Spectrosmpy, 
DOYeD 1963 

[2~8J S. Soa~rott: Optie<lol Pola.rizaliO'll Studios oiI 
A.stronomiea.L Olijecl,s. Vislas in Astronom)' 
~4(Üllilill63 . . . . . ' . . 

L249] S. ScaNOtt, R. Warren·SmiUh, \Vo. Pallis­
Uer, R. Binghaml FJe"tronographlc Polarimt>­
try: Tb. Durham Polarometer, MNIRAS 
204(Y9fl3)1l63 

1J250J WI. flcl-/"",bl Der, 9pektf{]graph der Sliern· 
war~e Lalpzig, 7.citschrift f' ur In6Lru· 
menl'enlciunde 55(1935)17 

(2511 \\~. SehMlb: Qualitative Spektrnlanal}'lle, in 
B. Sü"om(grnn, Handliuch Mx Experimental­
physik, B"'lCl 261 KsI,roph'ysikf, AkademiRc.be 
VerlagsgesellBcliaift 1937 

1252J D. Sehroede.: Astronomic.'II Op.~ics, AC>Jr 
demie flress 1987 

[r.1531 D. Schroeder, C . Aurlenson: An BeheHe 
Spoctrograph [hl' A.stmnomical URe, PASP 
83(1971)438 

112M] D. Schroeder, R. HiJ)iand, Rehelle effiden­
cios: lheory a.nd ""perl""""t, A:~plied Optic. 
Hl(1!lRO)2R.1~ 

~551 P. Schueckar, R. Ho",tmamIJ, C.C. Volkmer: 
Au(omatie Proeossing of Vary Low-D"'persion 
Spoctra, in V. Di Ges", L. Saansi, P. Crane: 
Selecled 'lbpies on Dar., AIIaIlys", in Astrcn­
omy, Wbrld Scientine 1987 

1256] J. SchulLe in den B" A.'t!1non: RefkctivA 
P,ield Optie. Inr IR Sp""'r<lphntomAt8Nl, in 
A. Moorwood, I<. Ki" ar: Seoolld BSO lor"are<! 
\Vbrkshap 1982 

j2fi7] J. Schul\e in den B" aumffil: PI1OI\OSa.! 
Inr advaneed infrared 6peetrop.hot.omo~er,., in 
D. Orawford, InStrumenlatiO'll in A.qHronoIIllJ' 
IV, SPIE Volume 331(1982) 

11258J WI. Seifer~, \\t [.l" urLig, R. B"olmh8!l'<it, 
H. Nieklasl Imaging and SpectrrJf;OOPY w;rh 
F'ac<lol Reducers, in G. Cmnte, M. Marenlln: 

18 

Tridimen6ional Optical Spectrosmpie Meth­
acla irr Astrophysies, ASP Conferanea Series 
'li(D,öl18 

[259J M. Spmel: 7.oem .. u Doppler lmaging~- in 
G . Comte, M. Maron!i[]: Thidimfmsional Op­
tkal Spectr<JBoopic Me~llOd. ia A.strophy~ics, 

ASP Couferente Series 71095)340 

[260J W. SlLl1ruliff: Polari7.e,\ Ligü~, Hlamuuf li9fi2 

[261) F. Sihille: Tnf'aTOO A,ray, fur Gwund BaBec! 
Astrooomy: Present and Futnre, in M.-lll. Ul· 
rieh: Very Lar~e Telescopes and their T.n,tr:u­
mentatiO'll, ESO 11988 

~62J J. Sidgwick: Amatel1ß Astronomer" Hand­
boo.k, DaveT 1971 

112631 J. Simmon6, [.l. Val1ghn: Klitt Peak National 
Observa~ory 4 maUer telescope Riq1ey prism 
sl,stem, in D. Orawford: In.qtrumentatioH in 
A.stfODomy V1, SPIE Volume fi27(1986) 

irlfi4) O.M. Smirnov; Cosmie Ray Hit Detection 
with Homageuous SLructUrffi, ASP Confe",mcR. 
Series 61(!l4)2.';7 

I1211fi1 R . Smith, P. Jones, R . Cbasmar: The Deliee· 
tion and Measuremen~ of lnlra.-Red Rarlia~ion , 

Oxford 1968 

[266) .J. Soli: High Rasnlu"ian GraLiug Spoctra­
graphs, in S. D'Odorim, J.-I1. Swings: Sec­
ond Wbrkshop on ESOs Vory Large Tele:sc"Pe, 
ESO 1986 

[267) M. Sparks, L. DeShaz.er: Theoratie<lol 
OvetWiew ofj Lasses in lnfrared Pi bers, in 
L. DeRhazer, C. Kan, Infrared Fibers (0.8 -
12J'm), SPIE Vulume 266(1981) 

[268J C. Sterken, .1. Manfraid: A.slronomicaJ. Pl>o­
tometiry, Kluwer 1992 

[2691 P. SteHson: Further Progress in CCD rho­
lometry, in C. Butler, I. ElIliott: Stellar P..htl­
tiometry - CUITfllJt TechniqußS and Future De­
velopments, Cambnidge 1992 

[270J .J. Stew.rt: Infrnred SpecLroscoPl', Mareel 
Dekker 197() 

[271,] R. 9tr"omgrem Alrfgahen und Probleme 
der Astrophotometrue, in B. Str"omgren; 
Handhuch der Fucpwimentalph'ysik, Ba.nd 26: 
Ast rophy"ik, Akademische Verlagsge"eUsehaf\: 
'937 

i272] G. Strake: Difl'raction Gratings, 10 

S. F1"ugge: Handbuch den Physik, Band 
29, S~ri"gen 1 967. 



[273] J. Slrong, [0'. StauffAn: rllstrum~ntation fnr 
Infrared Aslrophj"sics, ,n G. Kuiper, D. Mid­
dlehursl: Star, a.nd SteU ... n Systems, Vol. I 
(AstronomicaJ. Tecbnigues), The Univ.r.ity of 
Cliicaga Dress 1962 

[274) R. Sutin: Wlhati a.n optical designer. Gall cin fnr 
yuu AFTER you gei the design, 8. D'Odorico: 
Optical Astronomical Instrumentiatian, Pro­
crerlings nf SPill 3355(1998) 134 

f27.5) K.I. 'T'al'aSov: The Spoctroscope, Hilger 1974 

[276\ A. Tlmills, R. Papoular, T . L{\b~rlre: The 
-S t rug,gle against Sky N'oise in G round Brused 
alle! Ait-Borne Ohservations, in A. Moonvoad, 
K. Kj" a" Second ESO Infrared \Vbrksltop 
1982 

[2771 A. Tliackcmy: A'stronomical Spoctrsoropy, 
Eyre 8i SPO" ;';WUOdA 1 96] 

[1278] A. ThornAl Spe<:trophysirn, Chapman and 
HalL 197.<1: 

11279) J . Tin\iP.llg00J Achromatic P"larization Mod­
ulaL0T6 fon V uLtichann·el Polrurimeters, in 
S. Jausten, k. Rai2J: RSO/CRRN Confer",nce 
on AuxiliarylllrStnuments fur L,nge Telescu[1es, 
19801972 

~80] J. Tinbergeu: Sy;s~m IW'luiMments fnr 
P.oLariza.tion Cap,.bility, in M .. -H. Ulricb, 
K. Kra" Very T:arge TelCM:O[1ell, their Instru­
mentation and Pnograrus, EgO 19.84 

f281] J . Tinbergen: OboorvationaI FlITurs Caused 
by DoLarisatian EllThds iD Folrlerl 'feleH:opes 
and Insfrument's (:wit.l'/ speoiol rer.renne tn 
ESO's VLT) , in M.-H. IDnicb, Very Ln.TgA 
TeLescopes and thei" En>.f.,uUlAl1tati'on, ESO 
1988 

1282] J . Tinbergen: Nmv T .. n11lliqrue" in C. Bu~l.r, 
I. ELlillli: StoUar mlOtometry; - CUrT"nt 'l'er.h­
niques and Fufure Developmoots, Call1'ooirlge 
1992 

f2R~1 J. Tinbargen: As~ronomical Polnrim"tllY, 
Ca.mbridge 1996 

1284J Al. TiUze: ELemenUe de.< ApJI"",atebaUR, 
Springer 1967 

f285J \,~. Tobin: Problems of ccn flat nelding, 
in O. BUbLer, L ElLlio,e: SbeUar Plootomerny -
C:urrf!l!1 ~ Teclmiquffi a.nd ~ufure DF.VeLnl\ment" 
Oambridge 19.92 

[286] A. Tokun"",a el. aJ..1 Lnfrared C"mern. (>nd 
Spi'lclrograph fur the Subaru TeLp"oopn, in 

19 

M. Iye, T. ~lishimur.., Scie.nfific and Enginoor­
inl'l Frontier< for 8 -10m Telescapes, Ulniversal 
AaorlOlll')' Pre." 199.4 

[2S7') P. Treallm: Tohe Redllotlion 00 AsUronomi­
ca! Polari21atiolll Veaanraments, in G. Kuiper, 
R. MidrllehllllBtl Stao. and SholLa.lI System., 
VaL T (Astlronnmical Thcbniqlllf'S), Tbn Uuiven­
sity of Chical?;o PrA"9 r962 

[288) N. 'fy,on, R. Gill: An Rxl1osur:e Guide inn 
'I'd.lciog 'fv.lilight Fl>J.tfields witlh T.arge FOllmat 
CCDs, AJ 1'05(1993)1206 

1rl891 J.A. · Tyson, R.W. Lee: ReaI.·Time Tmage 
Processing, in M.-H. Ulrich·: Very Large Tel". 
scopes and the;' In,trumentatinn , ESO 1988 

1290] R. Valde.' The FRlAF Spectrnsoopy Rennc>­
bion I".acka;>;es and Task9, ASP ConfArenr.e SI>­
ries 25(92)417 

1rl91J F. Valdes: !".sfmeasure/Sla.rfocns: PSF Maar 
suring Algoritbms, ASP Canference Seriell 
61(9.4)284 

f2921 C. Vanderriese: Intiegral FieLd Speclrograpll)' 
"i,h Optical Flibres a[ the O.RH. Telescope, in 
P. Gray, Fiber Optics in ASlronomy H, PAS!". 
37(1993) 

[2931 C. Vanderriesu Inlegral neLd spectroscapl' 
wirh aptical /ibres, in C. Gomte, M. Manoelin' 
Tridimensional OpticaJ. SpeClroscopic Me[h­
orl. in ASlrophysics, ASP Conference Serie6 
71(95)209 

[294) F. Varusi, D.Y. C".a.ri: MOSAIC, an IDL 
Sol'tw.are Package far ManipuLating CoUec~ians 
of Images, ASP Canfarence Series 52(93)61 

[295) D. Vaughnn: Wlhal's wrong wilh (he 
thrmlf\hput-reso[llVion praducl~ , in D. Clraw­
fordl fustrumfl.ntation in ASlranomy V1tf, 
SPTFl Vohlme 2198(1994) 

[296) V. VJasyuk: Reductiun o~ Bidimen.ianal 
Spectral Dat" Obtairred \\iuh Uhe IntlegraJ. 
Field Spe<:trograp:bs of thH 6-m 'ThLascope, 
ASP Confer~nce Series rot(9ß)20~ 

[2971 R. VnlkmAr: 3-DimeJlllional High-ResolUbion 
Sola. SpAdrn-Polari.met ry, in G. Com"e, 
M. Marceli,,: Tridimensiona.L Op,tical Spectra­
scopic Methuds in Astnuphysics, ASP Canfar­
""ce Sel'ies 71(95)]93 

1298] M. Wagner: Point SOIUC. SPPC!.rosc.opy, ASP 
ConferAllr.a Series 23(92)160 



) 

[29.91 A. "V\!.Iker; Poodsion URVRT eCD PL.olom­
elry. ASP Conlerenr.e Series 8(89)3W 

[3001 A. Walker: Pholometry with CCDs, in 
C. Buül'![, l. EllialL; Steil"" Photometry -
Currenl Teclmiquffi and Future DINelopmeuts, 
Carn hridge 1992 

[3011 R. Walker: OpLieM Emginooring Fundamp.n­
~als, McGraw-Hilll995 

13!l21 S. WOlker, H. Slraw; Spectroseopy, Chapman 
& Hall 1962 

[~ml S. Walker, E. Straw: Spectroseap)'. Chapman 
MO Hall 1976 

[30411 W. Wclfnrd: Stigmatk Eberl·T)'Pe P,lane 
Grat/ng Monntin,,;, J. Opt. Soc. Am. 
53( 1:963) 716G 

[3051 H.-R.. \V'arnl,: Die C;CD-Astrokamera r ur 
den Amrul.eur, Birkh" .. lIS<'.r 1995 

ij3061 R. W,lli to: Image Restoration Using lhe 
D1Lmped Riahard,on-T ,ue"}' Method, ASP Oon­
wrance Se";"," 61(94l292 

[3071 W,. Wild: RooooRtnunt.in.g CeD F'I .. t Fip.lds 
Using Non-Uniform Racl<grounn TIlumina­
lion Soure<!", S. n'Odoricn: Optical As­
fronomical Inst.rumentation, Proceedings of 
SPIE 3355(1998]7.1.3 

~081 T.N. W<illdns, n.J. A'xonl A,utorwatp.d Analy­
sis 01 Speetra, in V. Di Geslt el .. aJ.: Dat .. Anal­
ysis in ADl:ronom~"~ IV I PleDllln Pre.!::lf'l 1992 

[.3091 R. W.l:;on, A. Oprt.: A New O"",,segrain 
Craling Spectrograph P, in S. Jalt"I,,", A. Rei..: 
ESO/.OElRN Conieren<" on AuxHtary Instru­
ment:s fOI Largo, TeI~,mpf1S, ESO 1972 

~101 S. Warswiek, D. Gellatliy, X. Fe"neyhough:, 
P. Terr)" A. W"um, R. Rillgham, O . .lenkins, 
F. \V'a,lsonl Engineerin~ und testing ol prime 
weus !Ibre feeds on the Willf;un H"ISOhi>1 t.ele­
sco.pe, in D. Clrawfordl Inl'['oullmntiat.ion in A~­
l:ronomy vur, SPtE Volume. 2198(1994) 

ij3111 K. Whghl: Speetrophotometny, in G. Kuipco, 
B. Middlehurst; StMS and Stelhllr Systems, 
"bI. L (Astronomical Tedmigue9) , T.he L"IJivAr­
Sill' of Chieago I'ress 1002 

~1121 N. WU: ElOpl'lrimenls on Resolutioll Euhance­
menr in HST Dmage ResLora~ion, ASP COnlAD­
enee Sm-ies 61(94)300 

13131 C. Wlynne: Pive Speel:rograph eMuer" De­
signs, MNIRAS 157( 1972)403 

20 

[3141 C. W'l'nne: fncreasing lhe Effieiency and 
"RlllIlge af: Speclragraphs, in J. Wall: Oplies 
in Astronom)" Cambridge 1993 

[3151 O. WY:!IIne, S. Wrmswiok: Älmaspheric disper­
sinn correotons ,,[ tho Crtssegr.ruiu· facus , MN\­
RA9 22U(1986)657. 

[3161 R. Wy<e, G. Gilmoml Sky s"litnBl:hio" ",il.h 
h"brp-" MNRA9 257(1992)1 

[3171 H. Ybshiuaga: Geomebrimtl. Optical Image 
Formation in Tnrnared Sp,ectrOfTIe.tArs, .1. Opt. 
Sor.. Am. 50(],960)437 

[3181 HI. Yoshinaga,S. F'ujita, S. Minawi, A. Mit- . 
suishi, R . Oetjen, YI. Yamada: Fan T.nfral'ed 
Spoctrograph for U<P. from thP. Pri"Il Spectral 
Region ~o about 1-mm Wave1engt.h·, J. Opt. 
Soc.. Am. 48(1958)315 

113191 A. Young: High-Precisian Photometr.l", ASP 
C:onference Series 28(92)73 

13201 A. Young, E. Milone, C. S~agg: On Impnov­
ing IR. Photame~ric. Pa.ssbands, in C. Butler, 
1. EUion: S~ellar nhotome~rl' - Gurrenl Terh­
niques and Furure Developments, Oambridge 
1992 

113211 M. Zeilik: Hligh-Preeisian Phot,omel'ry wil'h 
C:CDs an Small Telscopes, in C. BUl:)er, 1. El­
lion: Srellar nhotomefry - Currenl Teeh­
niques and I\utura D""e1opments, Clambridge 
1992 

1322] H . .J. Zeiüar: Sp6ktrale Sensibilisierung und 
A nflnos ungsverm" ogen "'on Schwarz/\Vei~ s~ 

und Farbfilmen, lvtitreilungsblalr der FC 
SpektIlmkopie 10(95)9 

[3231 H.-G. Zimmer: Ceometrische OPlik, 
Springer 1967 

[3241 Fachkunde Metall, Buro.pa L"hrmillel1990 

13251 Handfuntigkeiten M1elallbearbeilung, Bauth 
1~986 

13261 NRSSm Tl, Mitteilungsblatl der FC Spek­
t.roskopie 11(96)10 a.ud 12(00)12 


