
1. Introduction - the KUG Survey

The UV-excess is one of the major indices to detect active 

galaxies with conventional ground-based telescope. A number 

of Schmidt surveys have been carried out in the similar 

methods to us whose pioneering work is the Byurakan survey 

by Markarian et al. (1989). The Kiso 105cm Schmidt telescope 

is one of the best telescopes for these surveys, which is 

capable of a deep (B～21 mag.) plate with a wide (6° ×6° ) field 

coverage.

UV-excess/blue galaxies (abbreviated as KUGs) have 

been detected with a survey based on multi-exposure 

photographs taken with the Kiso 105-cm Schmidt telescope. A 

triple U, G and R (or sometimes double U and R) exposures 

were made on 14-inch Kodak 103aE/098-04(E) plates. The 

exposure time is so set that the three images are equally 

bright for A0 type stars, and KUGs are picked out on these 

plates, which possess brighter U images in some portion of 

galaxy bodies. The limiting magnitude of the survey ranges 

from 17 to 18.5 photographic magnitude, varying on 

observation conditions and plate qualities.

The first survey catalogued 8,104 objects in 5,100 square 

degrees area by Takase and Miyauchi-Isobe (1984-1993a), and 

summarized into the comprehensive KUG catalogue (Takase 

and Miyauchi-Isobe 1993b). In their 17 separate papers, the 

position, size, magnitude, morphological type and the degree 

of UV-excess are given together with the identification chart. 

In the following work, we have searched for KUGs with the 

same method to the first survey. In the six papers (Miyauchi-

Isobe and Maehara 1998-2006), we treat sixty two fields, 

where 1,986 objects are detected in 1,860 square degrees area.

The method of the second survey is, in principle, the 

same as that of the first one. We pick up those galaxies as 

KUGs with the visual inspection of the plate, and we measure 

their parameters referring to the object identified in the 

Palomar Sky Survey Print (PSS) in order to minimize the 

observational variability. In some cases, a highly blue portion 

(e.g., knot, clump, shell, or ring) is overlapped on the less 

blue main galaxy body. In this circumstance, we pick up the 

KUG on the degree of UV-excess of a galaxy, which is 

estimated from integrated U and R brightness of the whole 

galaxy image on the plate, and discard the redder galaxy from 

the list.

The surveyed area and the number of KUGs detected in 

the second survey are listed in Table 1, where Kiso Area No., 

its plate center and number of KUGs detected are listed.

Comprehensive Catalogue of Kiso Ultraviolet-Excess Galaxies 9

Comprehensive Catalogue of Kiso Ultraviolet-Excess Galaxies

Nagako MIYAUCHI-ISOBE, Hideo MAEHARA, and Koichi NAKAJIMA＊

(Received 2009 Oct. 30; accepted 2010 Feb. 2)

Abstract  
We have continued the surveys of ultraviolet-excess galaxies (abbreviated as KUGs) with the 105cm Kiso 
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from differences in the observation condition and personal errors in the survey. We scrutinize and discuss those 
differences and errors, and finally merge into a comprehensive catalogue of KUGs in the machine-readable form 
including more than ten thousand UV-excess galaxies.

Key words: galaxies ─ KUGs, telescope ─ 105cm Kiso Schmidt, Survey ─ Schmidt survey, Catalogue ─ galaxy 
catalogue

Publ. Natl. Astron. Obs. Japan Vol. 13. 9－56 (2010)

＊ Hitotsubashi University, Kunitachi, Tokyo 186-8601, Japan



The sky map of both surveys is illustrated in Figure 1, 

where black dots show Schmidt fields catalogued in the 

second survey, while gray dots show those catalogued in the 

first survey. The main area of the survey is located along the 

circle of the galactic longitude of l～180゜ from the north to 

the south galactic poles down to low latitude areas of b～±

10゜ . Other major areas are located at regions with abundant 

Markarian galaxies in the first survey, and at supplementary 

zones in the second survey. In all, about seven thousand 

square degrees area is covered in the first and the second 

KUG surveys, which corresponds to a few tenth of observable 

high galactic sky areas.

2. Complete Catalogue of the Second Survey

The second survey has been listed in six papers 

(Miyauchi-Isobe and Maehara 1998-2006), and we compile 

these lists into a comprehensive catalogue of KUGs. The 

complete list of objects in the second survey is summarized in 

Table 2, where the position, size, magnitude, morphological 

type and the degree of UV-excess of detected objects are 

given.

Table 2 is a merged version of the original six lists of the 

second survey, where the data of all objects are arranged in 

order of the right ascension. The descriptions of the table are 

as follows;

“No.” : The running number according to the right 

ascension (J2000).

“KUG name” : The KUG-name composed of the values of 

right ascension and declination (B1950).

Column “R.A. Dec. (J2000)” : The right ascension and 

declination for the epoch J2000.

“R.A. Dec. (B1950)” : The right ascension and declination 

for the epoch B1950.

“Type” : The morphological type adopted in this work is 

different from the traditional morphological classification, 

because there exist conspicuous blue (UV-excess) portions 

on these KUGs. Thus we adopt another classification scheme, 

which pays attention to the blue structures on the galaxy 
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Fig. 1. Sky map of the surveyed area
The areas are plotted on the equatorial coordinate at the equinox of 1950 whose center is 
the north celestial pole. The thick line denotes the galactic equator, and the thin line the l
＝180゜belt. The black dots show Schmidt fields in the second survey, while the gray dots 
show those catalogued in the first survey. 



images (Takase et al. 1983); it consists of seven types as 

follows;

Ic: Irregular with blue clumps

Ig: Irregular with a giant clump

Pi: Pair of interacting components

Pd: Pair of detached components

Sk: Spiral with blue knots on the disk

Sp: Spiral with blue bar and/or nucleus

C: Compact.

The type is assigned through visual inspections of both 

Kiso plates and blue and red PSS prints. A colon ( : ) is 

attached to the type, when the type is not certainly assigned, 

and a question mark ( ? ) means unclassifiable.

“Size” : The image size (along the major and the minor 

axis) in minutes of arc on the blue PSS print.

“Mag.” : The apparent (blue) magnitude, which is eye-

estimated on the PSS blue print referring to the known 

magnitude of the catalogued objects. It is usually calibrated 

using Zwicky catalogues, and extended towards fainter 

objects.

“UV” : The degree of UV-excess estimated from Kiso 

plates. H, M, and L denote high, medium, and low degree, 

respectively. Further explanation on the UV-excess is referred 

to Takase et al. (1983).

“Index” : Index which is composed of a catalogue volume 

number (2 figures preceded by “C”), an area number (4 

figures preceded by “A”) and a galaxy number in the area (the 

last 3 figures). For example C21A0815002 means this is 2nd 

galaxy in the table of the area number 0815 in the catalogue 

vol.I. This index may be useful to refer to the original 

catalogue I～VI which list other names of individual KUGs, if 

any, and include finding charts of them. An asterisk * denotes 

multiple detection of the KUG in the overlapped portion with 

the adjacent area.

Column “Note” : A Note is listed in Table 3 where “N” is 

written.

According to the identification with the other catalogues, 

many objects have been listed before. Especially, a number of 

KUGs appear in the Zwicky catalogues, and brighter KUGs 

are identified as Markarian galaxies or peculiar galaxies in 

other catalogues such as MCG galaxies. This survey picks up 

48 objects listed in the first KUG catalogue in the adjacent sky 

areas to those of the first survey, where their parameters 

show no apparent systematic differences between the first 

and the second surveys.

Figure 2 shows the frequency distribution of the second 

KUGs in respect of morphological type and UV-excess 

degree. Uncertainly classified objects (designated as colon) 

into these seven morphological types are added together to 

each certain type objects. In all, Sp-type KUGs of low UV-

excess are most frequent objects, and Ic, Ig, Pi, and Pd are 

minor member of KUGs. Concerning the degree of UV-

excess, the majority of KUGs belongs to low degree, and the 

minority does to high degree.

 

3. Comparison and compilation of the first and the 

second surveys
 

The distribution of the second survey KUGs in Figure 2 

is compared with the first survey KUGs (Fig. 2 of Takase and 

Miyauchi-Isobe 1983b). The frequency of the morphological 

type ranges from Sp, Sk, C, to others (Pi, Pd, Ic, Ig). The 

overall tendency of both catalogues is almost the same, 

though Sp-type (Spiral with blue bar and/or nucleus) galaxies 

are more than Sk-type (Spiral with knots of HII regions along 

arms) galaxies and other types in the second survey. The 
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Fig. 2. Frequency distribution of the second survey KUGs in respect of morphological 
type and UV-excess degree.



differences of the degree of UV-excess also appear in Fig. 2 in 

both surveys, i.e., the low degree of the Sp-type KUGs is more 

frequent in the second survey.

These differences possibly come from variations of the 

plates in observation and processing, and a personal error in 

examination of morphological features and classification of 

the objects. The inhomogeneity of photographic plates mainly 

originates from the observation condition, i.e., seeing sizes 

varying from 2 to around 10 arcseconds. The photographic 

plates of Kodak 103aE emulsion were mainly used and Kodak 

098-04(E) plates were adopted in latest phases. In addition, 

there exist some differences in the method of photographic 

development and processing in the course of the KUG survey.

These variations possibly cause some differences in 

picking up objects, and the classification of morphological 

type as well as the degree of UV-excess. Especially, the 

classification into Sp, Sk and C (Compact) types is rather 

uncertain in fainter magnitude ≧ ～16 due to their faint and 

less extended images on the plates and on the PSS. The 

estimation of the UV-excess degree is fairly unstable on the 

integrated images of objects by visual inspection. We consult 

the Palomar Sky Survey Prints (PSS) to estimate brightness 

(blue magnitude), image size, and morphological type of 

KUGs in order to minimize these errors and differences.

In general, the KUG (mainly starburst galaxy) and the 

non-KUG (normal galaxy) form groups whose UV-excess and 

morphological type are fairly overlapped, while it is suggested 

that about a fourth of normal galaxies with bluer color or 

peculiar shape are possibly picked out as KUGs (Takase 

1980). Accordingly, this amount of the differences between 

the first and the second surveys does not spoil the intrinsic 

usefulness of this work. At the end of the second survey, we 

will compile the first and the second surveys into a 

comprehensive catalogue.

In total, more than ten thousand UV-excess galaxies are 

listed in about seven thousand square degrees area along the 

main belt of galactic longitude ～180゜from the north galactic 

pole region to the south pole together with isolated sky areas 

of special interest. The comprehensive machine-readable 

catalogue is available from the data service by the 

Astronomical Data Archive Center in National Astronomical 

Observatory, Japan (http://dbc.nao.ac.jp/cjads.html). It is 

also uploaded to CDS’s catalogue service (http://cdsarc.u-

strasbg.fr/cats/Cats.htx), and will be accessed via CDS’s 

VizieR service (http://vizier.u-strasbg.fr/viz-bin/VizieR).

4. Discussion - Properties of KUG Samples

Even recently, a number of investigators have carried out 

new deep surveys for those objects applying the modern 

digitization machines and techniques treating large Schmidt 

plates; the Montreal survey (Coziol et al. 1993, 1994), the 

Madrid survey (Zamorano et al. 1994, Gallego et al. 1995), the 

Hamburg survey (Hopp et al. 1995, Popescu et al. 1996), and 

the Marseille survey (Surace and Comte 1998). The Second 

Byurakan survey was carried out together with spectroscopic 

follow-ups (cf. Stepanian 2005). According to their surveys, 

major constituents of their surveys are galaxies with intense 

star formation (starburst) activity and/or non-thermal Seyfert-

like nuclear phenomena. KUGs are specially selected due to 

the UV-excess on multi-exposure photographic plates, that is, 

they are blue galaxies in some part of galaxy bodies or whole 

galaxy bodies. In all, these blue galaxies consist of various 

types of active/peculiar galaxies.

In the course of follow-up observations of KUGs (e.g., 

Maehara et al. 1987, Comte et al. 1986, Tomita et al. 1997, 

Tomita and Maehara 2002), it is clarified that the majority of 

them are spiral or irregular galaxies with intense star 

formation in their nuclei, bars, disks, or outer regions. These 

samples give us clues to the understanding of triggering 

mechanism of star formation, and of the evolution of some 

types of galaxies. In addition, Seyferts, LINERs, and active 

galaxies with some peculiarities compose minor groups of the 

KUGs. Judged from these objects, it is a fainter extension of 

the catalogue of Markarian galaxies (MKGs).

There are interesting galaxies among KUG samples 

whose properties are appropriate for the study of starburst 

phenomena and galaxy activities. For example, KUG1034+396 

is found to be one of peculiar ultrasoft X-ray sources by 

ROSAT, and has a narrow-line Seyfert 1 nucleus (Mason et al. 

1996). More interesting galaxies among KUG samples have 

been studied in terms of peculiarity, activity or metal 

deficiency (e.g., KUG1259+280, Dewangan, et al., 2000, 

KUG0214-057, Watson, et al., 2005). Several KUGs are studied 

among metal-deficient dwarf galaxies by Pustilnik and Martin 

(2008). Judged from special interests on these KUGs in follow-

up observations, it is suggested that the visual inspection 

method of our survey effectively detects those galaxies.

According to Takase (1980), the frequency of KUGs is 
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higher in the outer region of clusters than the inner regions of 

rich clusters. In the second survey, a small clustering of 

KUGs including six KUGs is noticed around KUG1015＋642B 

(Miyauchi-Isobe and Maehara, 1998), and a small group of 

KUGs similar to the Hickson Compact Group of galaxies is 

noticed in the southern area (SCG0045-2043, Miyauchi-Isobe 

and Maehara 2005). These objects indicate that an appropriate 

interaction among galaxies or an environmental effect 

possibly forms KUGs and triggers intense star formation.

The large-scale distribution of KUGs mainly follows that 

of normal galaxies, although they tend to appear in 

pairs/groups or clusters rather than in isolated fields (Comte 

et al. 1994). Takeuchi et al. (1999) discovered some KUG-rich 

filaments of length ～60 Mpc in the Lynx-Ursa Major region. 

In  these  circumstances,  it  is  worth  to  study  properties 

and distributions of KUGs furthermore. A newly made 

comprehensive catalogue of KUGs in this paper would be 

useful in various follow-ups of active and/or peculiar galaxies.

The authors are very much grateful to Prof. B. Takase for 

the continuation of the KUG survey. We are also grateful to 

Dr. A. Tomita of Wakayama University who gives us various 

suggestions on the properties of KUGs. We would like to 
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their help throughout this project, especially to Mr. T. Soyano 

for his great help in measurement and data processing.
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Table 1. The KUG Count in each sky area
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Table 2. Compiled catalogue of the second survey KUGs.
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