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Abstract

Project Code: MRG5680152
Project Title: The global properties of the galactic population of cataclysmic variables
Investigator: Asst.Prof.Dr. Amornrat Aungwerojwit
Department of Physics, Faculty of Science, Naresuan University
E-mail Address: amornrata@nu.ac.th

Project Period: 3 June 2013 to 2 June 2015

We report time-resolved photometry of new 39 cataclysmic variables (CVs)
discovery in an outbursting survey, the Catalina Real-Time Transient Survey (CRTS).
We have measured the orbital periods and superhum periods for 22 CVs. 19 systems
are short-period CVs (P, or Py, < 2 h) of which 3 (CSS131207:082957-010201: Py, =
79.6 min, CSS140528:210624-160226: Py, = 78.62 min, and CSS150316:124808-
263958: Py, = 78.17 min) are located at near the period of minimum CVs (P, = 75-80
min), or the turning point of evolving back to longer period according to standard
scenario. 2 systems (CSS140304:081408+090759: Py, = 144.56 min 738 Py, = 148.45
min, and CSS140424:131640-200708: Py, = 124.39 min) are in the conventional period
gap (Pop, = 2-3 h) which is scarcity region of CVs. CSS131214:233546+123448 is a long
period (P, > 3h) with the orbital period of 197.66 min. We have classified all 19
systems that the light curves were dominated by superhump structure during the
superoutbutst as SU UMa-type dwarf novae, and classified CSS130604:
215427+155714 as a new CV with strong magnetic field or a Polar. In addition, we also
discovered a rare compact binary AM CVn, CSS150211:091017-200813, from a

superoutburst with Py, = 29.67 min.

Keywords: Cataclysmic variables, dwarf novae, SU UMa, Polar, AM CVn
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Scargle periodogram LLaz phase folded V3
CSS140111:052330-161020
Scargle periodogram Las phase folded Va4
CSS140227:111652+011436

Scargle periodogram Las phase folded Va4

CSS140304:081408+090759 ija Porb = 148.45 w1

Scargle periodogram LLas phase folded V43

CSS140304:081408+090759 Lflia Porb = 144.56 w1

Scargle periodogram L8z phase folded V84
CSS140424:131640-200708

Scargle periodogram LLaz phase folded Va4
CSS140528:210624-160226

Scargle periodogram L8z phase folded V84
CSS140925:211636-074910

Scargle periodogram L8z phase folded V83
CSS150124:051904+004610

AOV periodogram LL8s phase folded Va3
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Scargle periodogram L8z phase folded V84
CSS150211:091017-200813

Scargle periodogram Las phase folded Va3
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Scargle periodogram L8z phase folded V84
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Scargle periodogram L8z phase folded V83
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Objects mag Date Telescope Filter Exp. (s) No.
CSS110114:091246-035016 19.8 20140429 TNT/USPEC KG5 10 549
CSS110205:121119-083957 17.8 20140208 TNT/USPEC KG5 7 706
CSS110225:112749-054234 20.1 20140205 TNT/USPEC KGb5 15 1061
CSS121120:020633+205707 155 20130124  TNT/U9000 L 30 301
20130125  TNT/U9000 L 30 304
20130126  TNT/U9000 \ 45 206
CSS121209:042218+334215 18.8 20140124 TNT/USPEC KG 15-25 782
CSS130105:105026+332813 22.3 20130106 TNT/U42 L 30 429
CSS130121:071946+324534 >21.0 20130124  TNT/U9000 \ 70 196
20130125  TNT/U9000 \Y 85 205
20130126  TNT/U9000 \ 85 165
20130127  TNT/U9000 \ 90 138
CSS130122:154310+045531 21.9 20130124  TNT/U9000 75 116
20130125  TNT/U9000 85 118
20130126  TNT/U9000 \ 90 119
CSS130317:075117+100016 185 20160214 TNT/USPEC KG5 15 450
CSS130929:233823-204952 21.4 20131004 S$501,2,3 \ 60 159
20131005 PROMPT2 \Y 60 81
20131005 SS03,1 \ 70 428
20131006 PROMPT2 \ 80 252
20131007 PROMPT2 \Y 90 194
20131008 PROMPT2 \Y 100 179
20131008 SSO03 \ 90 230
20131009 PROMPT5,2 \Y 90 108
20131009 SSO3 \ 100 103
CSS130604:215427+155714 18.0 20151021 TNT/USPEC KG5 10 882
20151022 TNT/USPEC KG5 10 554
CSS131008:232155+320408 20.0 20131009 PROMPT5 \ 120-300 5
20131009 SS03 Clear 100 118



Objects mag Date Telescope Filter Exp. (s) No.
CSS131015:010946-274524 19.0 20131016 PROMPT8 \% 80 103
20131017 PROMPT8  Clear 80 183
CSS131026:024354-160314 20.2 20131102 SSO3 \% 40 88
20131103 PROMPT5 \% 30 3
20131103 SSO3 \% 40 168
20131104 PROMPT5 \% 60 3
20131105 PROMPTS8 \% 40 150
20131105 SSO3 \% 60 2
20131106 PROMPT8 \% 40 216
20131107 SSO3 \% 40,60 8
20131110 PROMPT8 \% 80,100 2
CSS131102:033140+043202 215 20131103 PROMPT8 \% 40 4
20131103 SS03,1 \% 60 14
20131104 SSO3 \% 80 4
20131104 PROMPTS8 \% 40 4
20131105 PROMPTS8 \% 40 195
20131106 PROMPTS8 \% 40 212
20131107 PROMPTS8 \% 60 42
20131107 SSO3 \% 100 24
20131108 PROMPT8 \% 50 217
20131109 PROMPT8 \% 70-80 156
20131110 PROMPT8 \% 90-100 2
CSS131207:082957-010201 22.0 20131211 PROMPT8 \% 40-80 54
20131212 PROMPT8 \% 80 20
20131214 PROMPTS8 \% 80 158
20131215 PROMPTS8 \% 80 179
20131216 PROMPTS8 \% 80 90
20131217 PROMPTS8 \% 80 6
CSS131207:085301+020425 21.6 20131210 PROMPTS8 \% 20-30 448
20131211 PROMPT8 35 348
20131212 PROMPT8 45 312
CSS131214:233546+123448 19.3 20151021 TNT/USPEC KG5 20 517
20151022 TNT/USPEC KG5 20-30 189
20151023 TNT/USPEC KG5 30-40 262
20151128 TNT/USPEC KG5 15 659
CSS131223:062450+503111 18.0 20150212 TNT/USPEC KG5 40 143
20151021 TNT/USPEC KG5 15 580
20151025 TNT/USPEC KG5 15 413
20160119 TNT/USPEC KG5 15 222



Objects mag Date Telescope Filter Exp. (s) No.
CSS140101:123226+142042 18.8 20150212 TNT/USPEC KG5 40 292
CSS140111:052330-161020 215 20140113 PROMPT8 \% 30 3
20140115 PROMPTS8 \% 30 3
20140123 PROMPTS8 \% 40 3
20140126 PROMPTS8 \% 80 28
20140127 PROMPTS8 \% 80 154
20140128 PROMPTS8 \% 75 158
20140129 PROMPTS8 \% 75 164
20140130 PROMPT8 \% 80 7
20140131 PROMPT8 \% 85 147
CSS140205:072342+220006 20.5 20140206 TNT/USPEC KG5 10 356
CSS140218:091002+164819 18.5 20150212 TNT/USPEC KG5 20 339
CSS140227:111652+011436 21.8 20140301 PROMPTS8 \% 100 2
20140302 PROMPTS8 \% 100 30
20140303 PROMPTS8 \% 100 160
20140304 PROMPTS8 \% 100 1
20140305 PROMPTS8 \% 100 199
CSS140304:081408+090759 20.5 20140305 PROMPT8 \% 15 3
20140306 PROMPT8 \% 15 475
20140307 PROMPT8 \% 15 464
20140308 PROMPT8 \% 15 333
20140309 PROMPT8 \% 15 318
20140311 PROMPTS8 \% 25-30 295
20140312 PROMPTS8 \% 30 3
20140313 PROMPTS8 \% 30 3
20140314 PROMPTS8 \% 35 130
20140315 PROMPTS8 \% 40-45 307
CSS140424:131640-200708 20.5 20140426 PROMPT8 \% 30-60 255
20140428 PROMPT8 \% 45-50 364
20140429 PROMPT8 \% 45 332
20140430 PROMPT8 \% 45 349
201400501 PROMPT8 \% 50 203
20140502 PROMPT8 \% 50 125



Objects mag Date Telescope Filter Exp. (s) No.
CSS140528:210624-160226 >215 20140531 PROMPTS8 \Y 15 361
20140601 PROMPTS8 15 81
20140603 PROMPT8 \Y 20 74
20140606 PROMPT8 \% 25-35 280
20140608 PROMPT8 \% 35 163
20140609 PROMPT8 \% 35 206
20140610 PROMPT8 \% 35 146
20140613 PROMPT8 \% 45 56
20140614 PROMPT8 \% 50 49
CSS140925:211636-074910 21.9 20140927 PROMPTS8 \Y 80 118
20140928 PROMPTS8 \Y 80 143
20140929 PROMPTS8 \% 90 111
20140930 PROMPTS8 \Y 100 109
CSS141024:044958+312802 18.3 20151023 TNT/USPEC KG5 20 244
CSS150124:051904+004610 > 22 20150125 TNT/USPEC KG5 10 1247
20150126 TNT/USPEC KG5 10 835
CSS150124:075450+091019 21.1 20150125 TNT/USPEC KG5 5 1074
20150126 TNT/USPEC KG5 5 1150
CSS150207:073443+504229 19.7 20150211 TNT/USPEC KG5 7,4 897
20150212 TNT/USPEC KG5 20 51
CSS150208:075107+300628 19.8 20150211 TNT/USPEC KG5 7 430
CSS150211:091017-200813 19.3 20150212 PROMPTS8 \% 30 208
20150213 PROMPTS8 \% 45 286
20150214 PROMPTS8 \% 35 355
20150215 PROMPTS8 \% 55 149
20150216 PROMPTS8 \% 40-70 217
20150217 PROMPTS8 \% 70-100 135
20150219-26 PROMPT8 Vv 100 500
CSS150214:143046-121256 21.0 20150215 PROMPTS8 Clear 100 51
CSS150226:094607-005602 20.3 20150227 PROMPTS8 Y, 20-30 249
20150228 PROMPTS8 Vv 20 256
20150301 PROMPT8 \Y 20 243
20150302 PROMPT8 \Y 20,-40 199
20150303 PROMPTS8 \% 60 154



Objects mag Date Telescope Filter Exp. (s) No.
CSS150316:124808-263958 21.0 20150317 PROMPT8 \% 15-20 290
20150318 PROMPT8 15 165
20150319 PROMPT8 \% 15 265
20150320 PROMPTS8 \% 15 173
20150321 PROMPTS8 \% 20 164
20150322 PROMPTS8 \% 20 168
20150323 PROMPTS8 \% 20-30 120
20150327 PROMPTS8 \% 60 211
20150328 PROMPTS8 \% 60 115
20150330 PROMPT8 \% 60 110
20150401 PROMPT8 \% 80-100 52
20150402 PROMPT8 \% 100
CSS150326:092001-110302 20.0 20150327 PROMPT8 \% 20 12
20150328 PROMPT8 \% 20 236
20150329 PROMPTS8 \% 20 247
20150330 PROMPT8 \% 30 208
CSS151130:000911+300308 19.9 20151202 TNT/USPEC KG5 15 230
WD1145+017 16.9 20151128 TNT/USPEC KG5 5 292
20151129 TNT/USPEC KG5 5 1135
20151130 TNT/USPEC KG5 5 1516
20151201 TNT/USPEC KG5 5 1679
20151222 TNT/USPEC KG5 3 1664
AR Sco 14.0 20160119 TNT/USPEC g 3 1061
20160307 TNT/USPEC g 3 361
20160308 TNT/USPEC g 3 644
20160321 TNT/USPEC g 3 732
20160408 TNT/USPEC g 3 910
20160409 TNT/USPEC g 3 806
20160410 TNT/USPEC g 3 704
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Raw images — mean bias — mean dark
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Mean flat fields
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31970 2 TazdoavaInTIWLEs MUMNILAITUAZAL superhump

Object

Comments on Light curves

Porb/Psh

CSS110114:091246-035016

CSS110205:121119-083957

CSS5110225:112749-054234

CSS121120:020633+205707

CSS121209:042218+334215

CSS130105:105026+332813

CSS130121:071946+324534

CSS130122:154310+045531

CSS130317:075117+100016

CSS130929:233823-204952

CSS130604:215427+155714

CSS131008:232155+320408

CSS131015:010946-274524

CSS131026:024354-160314

CSS131102:033140+043202

CSS131207:082957-010201

CSS131207:085301+020425

CSS131214:233546+123448

CSS131223:062450+503111

CSS140101:123226+142042

CSS140111:052330-161020

0.4-0.6 mag variation with short time-scale variation of 15-30
min

flickering superimposed on large variation of 0.8 mag with a
trend of orbital modulation at 13.0 d*

>0.5 mag variation with flickering

Short-time scale variation of 15-30 min with no sign of Porb

Sharp flare of 0.4 mag with no sign of Porb

Superhump structure with the strongest signal at 14.7 d™*

Superhump structure with the strongest signal at 14.67 d*

Superhump structure with equivalent signal at 13.59 d™ and
1459 d*

Small variation with flickering

Small variation during outburst with no sign of superhump
structure

Large cyclotron with the strongest signal at 14.87 d*

Short-time scale variation of 15-20 min

Small variation during an outburst

Superhump structure with the strongest signal at 16.59 d™*

Superhump structure with the strongest signal at 15.81 d™

Superhump structure with the strongest signal at 18.08 d*

Superhump structure with the strongest signal at 14.82 d*

1.0 mag orbital modulation with the strongest signal at 7.28 d™

Short-time scale variation of 10-20 min

0.3 mag short-time scale variation of 20-30 min

Superhump structure with the strongest signal at 16.35 d™

110?

97.8

98.1

105.9, 98.6

96.8

86.77

91.03

79.6

97.11

197.66

88.4
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Objects Comments on Light curves Porb/Psh
CSS140205:072342+220006  Small/no variation -
CSS140218:091002+164819  0.5-1.0 mag variation with no sign of Porb -
CSS140227:111652+011436  Superhump structure with the strongest signal at 15.3 d™* 94.11

CSS140304:081408+090759

CSS140424:131640-200708

CSS5140528:210624-160226

CSS140925:211636-074910

CSS141024:044958+312802

CSS150124:051904+004610

CSS150124:075450+091019

CSS150207:073443+504229

CSS150208:075107+300628

CSS150211:091017-200813

CSS150214:143046-121256

CSS150226:094607-005602

CSS150316:124808-263958

CSS150326:092001-110302

CSS151130:000911+300308

Superhump structure with the strongest signal at 9.71 d*, and

9.96 d*

Superhump structure with the strongest signal at 11.57 d™*

Superhump structure with the strongest signal at 18.31 d*

Superhump structure with the strongest signal at 17.05 d*

Superhump structure with the strongest signal at 17.50 d*

Superhump structure with the strongest signal at 15.01 d™

Superhump structure with the strongest signal at 15.38 d™

No sign of superhump detected

Nearly flat light curve

Superhump structure with the strongest signal at 48.52 d*

Short light curve with a few information

Superhump structure with the strongest signal at 12.21 d™*

Superhump structure with the strongest signal at 18.44 d™

Superhump structure with the strongest signal at 16.96 d*

0.4 mag variation with the strongest signal at 39.9 d™ or 36.1

min

144.56, 148.45

124.39

78.62

84.5

82.28

95.93

93.62

29.67

117.89

78.17

84.86



04

0.6

0.8

Amag

1.2

2.2

2.6

Amag

2.8
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