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2 Southworth et al.

ABSTRACT

We present new photometric observations of WASP-15 and WASP-16, two transiting extra-
solar planetary systems with measured orbital obliquities but without photometric follow-up
since their discovery papers. Our new data for WASP-15 comprise observations of one transit
simultaneously in four optical passbands using GROND on the MPG/ESO 2.2 m telescope,
plus coverage of half a transit from DFOSC on the Danish 1.54 m telescope, both at ESO
La Silla. For WASP-16 we present observations of four complete transits, all from the Dan-
ish telescope. We use these new data to refine the measured physical properties and orbital
ephemerides of the two systems. Whilst our results are close to the originally-determined val-
ues for WASP-15, we find that the star and planet in the WASP-16 system are both larger and
less massive than previously thought.

Key words: stars: planetary systems — stars: fundamental parameters — stars: individual:
WASP-15 — stars: individual: WASP-16

APPENDIX A: FULL RESULTS FOR THE LIGHT
CURVES ANALYSED IN THIS WORK

The tables in this Appendix contain the detailed results of the anal-
ysis for WASP-15 (West et al. 2009) and WASP-16 (Lister et al.
2009) studied in this work.

Note that whilst all the results are best fits to the relevant data,
some parameters are unphysical (for example some limb darken-
ing coefficients imply that the limb of the star produces a negative
amount of light). In these cases the unphysical results have not been
used but are retained in the tables for completeness.
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Defocussed photometry of WASP-15 and WASP-16 3

Table A1. Parameters of the JKTEBOP best fits of the WASP-15 g-band light curve from GROND, using different approaches to LD. For each part of the table
the upper quantities are fitted parameters and the lower quantities are derived parameters. Tp is given as BID(TDB) — 2456000.0. The light curve contains

229 datapoints.

Linear LD law Quadratic LD law Square-root LD law

Logarithmic LD law

Cubic LD law

All LD coefficients fixed

TA T 0.1566 == 0.0065 0.1611 £ 0.0056 0.1600 £ 0.0057
k 0.0986 40.0018 0.0991 £ 0.0014 0.0992 £ 0.0015
i (deg)) 85.1740.57 84.75+0.47 84.83 +0.48

UA 0.71 fixed 0.48 fixed 0.36 fixed

vaA 0.25 fixed 0.45 fixed

To 36.75979£0.00030  36.75976+0.00030  36.75978 = 0.00028
TA 0.1426 £ 0.0058 0.1466 = 0.0049 0.1456 £ 0.0050
™ 0.01405£0.00080  0.01452£0.00069  0.01444 = 0.00068
o (mmag) 0.6355 0.6467 0.6457

X2 g 0.9892 1.0221 1.0194

0.1597 4+ 0.0058
0.0989 +0.0014
84.87 £0.49
0.78 fixed
0.22 fixed
36.75978 £ 0.00030
0.1454 4 0.0052
0.01438 +0.00072
0.6447
1.0163

0.1716 4= 0.0047
0.1016 0.0011
83.76 £0.34
0.45 fixed
0.12 fixed
36.75972 £ 0.00029
0.1558 +0.0041
0.01583 £ 0.00056
0.6748
1.1077

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

TA +Tb 0.1553 £ 0.0069 0.1533 £0.0084 0.1543 +0.0079
k 0.0979 £ 0.0021 0.0962 + 0.0027 0.0969 + 0.0024
% (deg.) 85.344+0.67 85.64 +0.84 85.51+£0.76
uUA 0.744 £0.048 0.618 +0.073 0.485 £ 0.064
VA 0.25 perturbed 0.45 perturbed
To 36.75979 +0.00030  36.75979 £0.00028  36.75979 +£ 0.00029
TA 0.1415 £ 0.0060 0.1398 +0.0073 0.1406 = 0.0069
Th 0.01386 % 0.00087 0.01345 £ 0.00104 0.01363 £ 0.00099
o (mmag) 0.6345 0.6374 0.6356

ered 0.9909 0.9995 0.9943

0.1537 £ 0.0081
0.0965 +0.0026
85.591+0.84
0.902 +0.076
0.22 perturbed
36.75979 &+ 0.00029
0.1401 £ 0.0071
0.01352 +0.00102
0.6363
0.9963

0.1540 £ 0.0077
0.0969 £ 0.0025
85.53+0.79
0.719 £0.055
0.12 perturbed
36.75979 £ 0.00031
0.1404 £ 0.0068
0.01361 £ 0.00096
0.6358
0.9949

Table A2. Parameters of the JKTEBOP best fits of the WASP-15 r-band light curve from GROND, using different approaches to LD. For each part of the table
the upper quantities are fitted parameters and the lower quantities are derived parameters. Tp is given as BID(TDB) — 2456000.0. The light curve contains

228 datapoints.

Linear LD law Quadratic LD law Square-root LD law

Logarithmic LD law

Cubic LD law

All LD coefficients fixed

TA +Th 0.1466 £ 0.0048 0.1464 + 0.0046 0.1500 4 0.0043
k 0.09381 +0.00110 0.09344 + 0.00094 0.09454 + 0.00090
i (deg.) 86.14 +0.51 86.16 £0.47 85.74 £0.42
UA 0.59 fixed 0.33 fixed 0.17 fixed

VA 0.32 fixed 0.54 fixed

To 36.76049 + 0.00020  36.76050 £ 0.00021  36.76049 + 0.00020
TA 0.1340 4+ 0.0043 0.1338 +0.0041 0.1370 4 0.0038
b 0.01257 4+ 0.00053 0.01251 £ 0.00048 0.01296 + 0.00047
o (mmag) 0.4877 0.4812 0.4828

xied 1.0330 1.0041 1.0112

0.1482 4 0.0044
0.09399 + 0.00096
85.94 +0.44
0.68 fixed
0.28 fixed
36.76050 + 0.00020
0.1355 4+0.0039
0.01273 £ 0.00048
0.4821
1.0078

0.1585 4 0.0036
0.09607 £ 0.00076
84.83 +0.30
0.30 fixed
0.15 fixed
36.76052 + 0.00020
0.1446 4+ 0.0032
0.01390 £ 0.00038
0.5035
1.0983

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

TA +Tb 0.1502 £ 0.0044 0.1458 £ 0.0054 0.1473 +0.0045
k 0.0949 £ 0.0010 0.0933 +£0.0013 0.0939+£0.0011

% (deg.) 85.70+0.43 86.24 +0.59 86.05 +0.49

uUA 0.520£0.034 0.343 £0.055 0.201 £0.052
VA 0.32 perturbed 0.54 perturbed
To 36.76049 +0.00022  36.76051 +0.00021  36.76050 =+ 0.00020
TA 0.1371 £0.0039 0.1333 £0.0047 0.1346 £ 0.0041
Th 0.01302 £ 0.00049 0.01243 £ 0.00059 0.01264 +£ 0.00050
o (mmag) 0.4834 0.4811 0.4821

X2ed 1.0186 1.0082 1.0126

0.1463 £ 0.0050
0.0935+0.0011
86.17+£0.54
0.708 £0.053
0.28 perturbed
36.76050 £ 0.00020
0.1338 +0.0044
0.01251 £ 0.00054
0.4815
1.0099

0.1469 + 0.0050
0.0938 +0.0012
86.08 +0.53
0.481 £0.040
0.15 perturbed
36.76050 £ 0.00020
0.1343 +0.0045
0.01260 £ 0.00056
0.4820
1.0121
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4 Southworth et al.

Table A3. Parameters of the JKTEBOP best fits of the WASP-15 ¢-band light curve from GROND, using different approaches to LD. For each part of the table
the upper quantities are fitted parameters and the lower quantities are derived parameters. Tp is given as BID(TDB) — 2456000.0. The light curve contains

225 datapoints.

Linear LD law Quadratic LD law Square-root LD law

Logarithmic LD law

Cubic LD law

All LD coefficients fixed

TA +Th 0.1506 + 0.0050 0.1483 4+ 0.0052 0.1500 4= 0.0051
k 0.09575+0.00121 0.09492 + 0.00104 0.09557 £ 0.00100
% (deg.) 85.73 £0.50 85.95+0.52 85.74+£0.49
UA 0.51 fixed 0.23 fixed 0.06 fixed

VA 0.33 fixed 0.58 fixed

To 36.76038 +0.00026  36.76041 £0.00025  36.76041 4+ 0.00024
TA 0.1374 +0.0044 0.1354 4+ 0.0047 0.1369 4+ 0.0045
b 0.01316 + 0.00057 0.01285 £ 0.00054 0.01308 £ 0.00053
o (mmag) 0.6129 0.6072 0.6046

X2re d 1.0266 1.0063 0.9974

0.1494 4+ 0.0050
0.09531 £ 0.00105
85.81+0.48
0.59 fixed
0.28 fixed
36.76041 £ 0.00025
0.1364 4-0.0044
0.01300 + 0.00052
0.6054
1.0002

0.1567 4 0.0042
0.09658 + 0.00095
84.99 +0.36
0.20 fixed
0.15 fixed
36.76040 £ 0.00026
0.1429 4+ 0.0038
0.01380 £ 0.00045
0.6175
1.0374

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

TA +Tb 0.1512 £ 0.0051 0.1506 =+ 0.0057 0.1507 £ 0.0052
k 0.0962 +0.0010 0.0954 +0.0011 0.0957 +0.0010
% (deg.) 85.56+0.48 85.69 +0.57 85.66 +0.52
uUA 0.399 +0.044 0.186 4-0.067 0.042 £0.061
VA 0.33 perturbed 0.58 perturbed
To 36.76042 +0.00024  36.76040 £ 0.00025  36.76041 +£ 0.00025
TA 0.1380 £ 0.0045 0.1375 £0.0051 0.1375 £ 0.0046
Th 0.01328 £+ 0.00054 0.01311 £ 0.00059 0.01316 £ 0.00054
o (mmag) 0.6035 0.6065 0.6045

ered 0.9983 1.0079 1.0014

0.1505 £ 0.0055
0.0955 +0.0012
85.69 £0.57
0.566 £ 0.062
0.28 perturbed
36.76041 £ 0.00025
0.1373 £0.0049
0.01312 = 0.00060
0.6052
1.0037

0.1504 £ 0.0056
0.0957 £ 0.0012
85.68 £0.54
0.346 £0.052
0.15 perturbed
36.76041 £ 0.00025
0.1373 £0.0050
0.01314 £ 0.00062
0.6047
1.0019

Table A4. Parameters of the JKTEBOP best fits of the WASP-15 z-band light curve from GROND, using different approaches to LD. For each part of the table
the upper quantities are fitted parameters and the lower quantities are derived parameters. Tp is given as BID(TDB) — 2456000.0. The light curve contains

227 datapoints.

Linear LD law Quadratic LD law Square-root LD law

Logarithmic LD law

Cubic LD law

All LD coefficients fixed

TA +Th 0.1520 4 0.0058 0.1509 4 0.0062 0.1519 4-0.0058
k 0.0963 +0.0012 0.0955+0.0012 0.0960 + 0.0012
i (deg.) 85.53£0.53 85.64 £0.59 85.51£0.53
UA 0.45 fixed 0.18 fixed 0.02 fixed

VA 0.33 fixed 0.57 fixed

To 36.76017 +0.00030  36.76020 +0.00031  36.76020 + 0.00029
TA 0.1387 +0.0051 0.1377 £ 0.0056 0.1386 4= 0.0052
Th 0.01335 4+ 0.00061 0.01315 £ 0.00063 0.01330 =+ 0.00062
o (mmag) 0.7259 0.7251 0.7229

xied 1.0068 1.0035 0.9969

0.1515 +0.0053
0.0958 +0.0011
85.56 £0.50
0.54 fixed
0.28 fixed
36.76020 + 0.00029
0.1383 4 0.0047
0.01324 + 0.00056
0.7237
0.9992

0.1558 4 0.0052
0.0964 +0.0010
85.04 +0.45
0.15 fixed
0.17 fixed
36.76021 £ 0.00029
0.1421 4+ 0.0047
0.01369 + 0.00052
0.7346
1.0297

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

TA +Tb 0.1522 £ 0.0055 0.1521 £ 0.0063 0.1519 £ 0.0062
k 0.0964 £ 0.0012 0.0957 £0.0012 0.0960 +0.0012
% (deg.) 85.441+0.53 85.50 +0.62 85.50£0.59

uUA 0.367£0.051 0.144 £0.075 0.012 £0.064
VA 0.33 perturbed 0.57 perturbed
To 36.76020 +0.00031  36.76020 + 0.00027  36.76020 £ 0.00029
TA 0.1388 £ 0.0049 0.1388 £ 0.0056 0.1386 % 0.0055
Th 0.01339 £ 0.00060 0.01328 £ 0.00067 0.01331 £ 0.00066
o (mmag) 0.7217 0.7247 0.7229

X%ed 0.9981 1.0065 1.0013

0.1518 = 0.0065
0.0958 +0.0013
85.524+0.63
0.527 £ 0.069
0.28 perturbed
36.76020 £ 0.00028
0.1386 % 0.0059
0.01328 £ 0.00068
0.7236
1.0035

0.1517 +0.0058
0.0959 +0.0013
85.52+0.56
0.302 £ 0.060
0.17 perturbed
36.76020 + 0.00031
0.1385 +0.0052
0.01328 £ 0.00062
0.7232
1.0024
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Defocussed photometry of WASP-15 and WASP-16 5

Table AS5. Parameters of the JKTEBOP best fits of the WASP-15 R-band light curve from DFOSC, using different approaches to LD. For each part of the table
the upper quantities are fitted parameters and the lower quantities are derived parameters. The light curve contains 92 datapoints.

Linear LD law Quadratic LD law ~ Square-root LD law  Logarithmic LD law Cubic LD law
All LD coefficients fixed
A+ T 0.1593 £0.0073 0.1520£0.0074 0.1516 £0.0072 0.1495 £0.0077 0.1617 £ 0.0062
k 0.0954 £0.0019 0.0931£0.0017 0.0932£0.0018 0.0928 £0.0018 0.0937 £0.0015
% (deg.) 85.06 £0.65 85.61£0.70 85.71+0.70 85.94+0.78 84.58 £0.51
UA 0.54 fixed 0.24 fixed 0.07 fixed 0.63 fixed 0.20 fixed
VA 0.27 fixed 0.64 fixed 0.25 fixed 0.13 fixed
TA 0.1454 £ 0.0065 0.1391 £ 0.0066 0.1387 £ 0.0064 0.1368 £ 0.0068 0.1478 £ 0.0056
b 0.01387 £0.00085  0.01294 £0.00079  0.01293 £0.00080  0.01270 £ 0.00082 0.01386 % 0.00067
o (mmag) 0.5331 0.5026 0.5117 0.5140 0.4960
ered 1.1781 1.0464 1.0850 1.0947 1.0181

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

TA+Tb
k

% (deg.)
up

VA

TA

Tb

o (mmag)

2
X'red

0.1628 £ 0.0066
0.0942 +0.0015
84.47+0.56
0.259 +0.085

0.1488 £+ 0.0060

0.01402 £ 0.00067

0.4979
1.0380

0.1608 + 0.0072 0.1612 £ 0.0068

0.0934 +0.0016 0.0936 + 0.0015
84.67 +£0.63 84.64 +0.61
0.067 £0.100 -0.144 £0.095
0.27 perturbed 0.64 perturbed

0.1470 + 0.0064

0.01373 £ 0.00072

0.4947
1.0244

0.1474 £ 0.0062
0.01379 £ 0.00070
0.4955
1.0280

0.1610+£0.0068
0.0935+0.0016
84.66 £0.59
0.395+£0.097
0.25 perturbed
0.1472 £ 0.0062
0.01377 £ 0.00068
0.4952
1.0267

0.1616 £ 0.0066
0.0937 £ 0.0015
84.59£0.56
0.203 £0.086
0.13 perturbed
0.1477 £ 0.0060
0.01385 £ 0.00065
0.4960
1.0298

Table A6. Parameters of the JKTEBOP best fits of the first WASP-16 R-band light curve from DFOSC, using different approaches to LD. For each part of
the table the upper quantities are fitted parameters and the lower quantities are derived parameters. Ty is given as BJD(TDB) — 2455000.0. The light curve
contains 129 datapoints.

Linear LD law

Quadratic LD law

Square-root LD law

Logarithmic LD law

Cubic LD law

All LD coefficients fixed

TA +7p 0.1321 +0.0025
k 0.11755 £ 0.00098
% (deg.) 84.25+0.15
UA 0.58 fixed

VA

To 326.65793 4+ 0.00020
TA 0.1182 4+ 0.0022
h 0.01389 £ 0.00035
o (mmag) 0.5463

X2 eq 1.0061

0.1324 +0.0026
0.11640 +0.00104
84.24£0.16
0.38 fixed
0.25 fixed
326.65793 +0.00019
0.1186 + 0.0022
0.01381 £ 0.00035
0.5465
1.0071

0.1325 4+ 0.0025
0.11662 +0.00103
84.23 £0.15
0.22 fixed
0.53 fixed
326.65793 4+ 0.00019
0.1186 4 0.0022
0.01383 £ 0.00035
0.5463
1.0061

0.1325 4+ 0.0026
0.11641 £0.00107
84.24+0.15
0.69 fixed
0.25 fixed
326.65793 4+ 0.00020
0.1186 4 0.0022
0.01381 £ 0.00035
0.5464
1.0066

0.1340 + 0.0024
0.11511 0.00088
84.07£0.14
0.35 fixed
0.12 fixed
326.65794 +0.00018
0.1202 + 0.0021
0.01384 +0.00032
0.5442
0.9982

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

rA + T
k

i (deg.)
UA

VA

To

TA

Tb

o (mmag)

2
X'red

0.1354 +0.0040

0.1132+0.0042
83.93+0.33
0.24+0.35

326.65794 +0.00019
0.1216 £ 0.0039
0.01377 £ 0.00036
0.5412
0.9953

0.1382 + 0.0039
0.1086 £ 0.0050
83.69£0.32
-0.32£0.53
0.25 perturbed
326.65794 +0.00019
0.1247 £ 0.0040
0.01354 £ 0.00036
0.5398
0.9900

0.1349 +0.0039
0.1134 £ 0.0037
83.98+0.32
-0.07+£0.34
0.53 perturbed
326.65793 £ 0.00019
0.1211 +0.0038
0.01373 £ 0.00037
0.5426
1.0007

0.1383 £ 0.0045
0.1085 £ 0.0057
83.69 £0.35
-0.02£0.58
0.25 perturbed
326.65794 £+ 0.00020
0.1248 +0.0045
0.01354 £ 0.00039
0.5398
0.9902

0.1347 £ 0.0043
0.1135+£0.0039
83.994+0.35
0.23+0.35
0.12 perturbed
326.65793 + 0.00020
0.1209 £ 0.0042
0.01372 £ 0.00035
0.5427
1.0010
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6  Southworth et al.

Table A7. Parameters of the JKTEBOP best fits of the third WASP-16 R-band light curve from DFOSC, using different approaches to LD. For each part of
the table the upper quantities are fitted parameters and the lower quantities are derived parameters. 7y is given as BJD(TDB) — 2455000.0. The light curve
contains 140 datapoints.

Linear LD law Quadratic LD law Square-root LD law

Logarithmic LD law

Cubic LD law

All LD coefficients fixed

TA +Tb 0.1358 +0.0025 0.1361 £ 0.0025 0.1361 +0.0025
k 0.12014 £ 0.00107 0.11899 +0.00107 0.11921 £ 0.00106
% (deg.) 84.08 +£0.15 84.07+0.15 84.06 +0.14
uUA 0.58 fixed 0.38 fixed 0.22 fixed

VA 0.25 fixed 0.53 fixed

To 694.65195£0.00019  694.65194 £0.00020  694.65194 £ 0.00019
TA 0.1212 £ 0.0021 0.1216 £ 0.0022 0.1216 £ 0.0021
Th 0.01456 £ 0.00036 0.01447 £ 0.00036 0.01450 £ 0.00036
o (mmag) 0.5871 0.5868 0.5870

X21recl 0.9949 0.9940 0.9946

0.1361 4 0.0025
0.11901 £0.00108
84.07£0.15
0.69 fixed
0.25 fixed
694.65194 £ 0.00020
0.1217 4 0.0022
0.01448 £+ 0.00037
0.5869
0.9942

0.1378 +0.0023
0.11759 + 0.00087
83.90+0.13
0.35 fixed
0.12 fixed
694.65196 4+ 0.00019
0.1233 +0.0020
0.01450 £ 0.00031
0.5894
1.0028

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

TA +Tb 0.1346 £ 0.0040 0.1354 £ 0.0040 0.1352 +0.0040
k 0.1210 + 0.0024 0.1196 +0.0024 0.1200 + 0.0025

% (deg.) 84.19+0.34 84.14+0.35 84.16 +£0.35

N 0.66 £0.22 0.45+0.26 0.30£0.25

VA 0.25 perturbed 0.53 perturbed

To 694.65194 £0.00020  694.65194 +0.00019  694.65194 4 0.00020
TA 0.1201 £ 0.0037 0.1209 £ 0.0036 0.1208 +0.0036
Th 0.01453 £ 0.00042 0.01446 £ 0.00045 0.01449 + 0.00044
o (mmag) 0.5865 0.5866 0.5866

ere d 1.0000 1.0004 1.0006

0.1356 £ 0.0041
0.1196 £ 0.0025
84.13+£0.36
0.75+0.26
0.25 perturbed
694.65194 +0.00019
0.1211£0.0037
0.01448 £ 0.00047
0.5866
1.0007

0.1353 £0.0043
0.1201 £ 0.0025
84.15+0.36
0.58£0.25
0.12 perturbed
694.65194 £ 0.00020
0.1208 £ 0.0039
0.01450 £ 0.00044
0.5866
1.0004

Table A8. Parameters of the JKTEBOP best fits of the fourth WASP-16 R-band light curve from DFOSC, using different approaches to LD. For each part of
the table the upper quantities are fitted parameters and the lower quantities are derived parameters. 7y is given as BJD(TDB) — 2455000.0. The light curve
contains 160 datapoints.

Linear LD law Quadratic LD law Square-root LD law

Logarithmic LD law

Cubic LD law

All LD coefficients fixed

A+ Tp 0.1375 4 0.0029 0.1381 4 0.0029 0.1381 4-0.0030 0.1381 4 0.0029 0.1397 +0.0027
k 0.1197 £0.0013 0.1187+0.0014 0.1189 +£0.0014 0.1187 +£0.0013 0.1171 £0.0013
i (deg.) 83.92+0.17 83.90 £0.16 83.89 £0.18 83.89£0.17 83.73£0.16
UA 0.58 fixed 0.38 fixed 0.22 fixed 0.69 fixed 0.35 fixed

VA 0.25 fixed 0.53 fixed 0.25 fixed 0.12 fixed

To 744.55044 +£0.00021  744.55044 +0.00024  744.55044 +0.00022  744.55044 +0.00023  744.55043 4+ 0.00024
TA 0.1228 4 0.0026 0.1234 +0.0024 0.1234 4+ 0.0025 0.1235 4+ 0.0025 0.1251 +0.0023
IaN 0.01470 £ 0.00044 0.01465 4+ 0.00043 0.01467 £ 0.00044 0.01466 + 0.00042 0.01465 £+ 0.00040
o (mmag) 0.6708 0.6705 0.6707 0.6706 0.6719

X2red 0.9969 0.9962 0.9966 0.9963 1.0002

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

0.1360 £ 0.0043

TA +Tb 0.1355 £ 0.0046 0.1364 £ 0.0043 0.1363 +0.0043 0.1363 £ 0.0045

k 0.1216 £ 0.0030 0.1201 £0.0031 0.1205 £ 0.0030 0.1202 £ 0.0029 0.1207 £ 0.0030
% (deg.) 84.13+0.39 84.08 +0.38 84.09 +0.39 84.09 +0.39 84.114+0.36
uUA 0.75£0.25 0.54+0.31 0.39+£0.32 0.86£0.32 0.68+0.29
VA 0.25 perturbed 0.53 perturbed 0.25 perturbed 0.12 perturbed

To 744.55044 £0.00023  744.55044 £0.00023  744.55044 £0.00022  744.55044 +0.00024  744.55044 £ 0.00023
TA 0.1208 +0.0042 0.1217 £0.0038 0.1216 +0.0038 0.1217 £0.0041 0.1214 £0.0038
Th 0.01468 £ 0.00058 0.01462 £ 0.00053 0.01465 +£ 0.00055 0.01463 £ 0.00057 0.01465 £ 0.00052
o (mmag) 0.6697 0.6699 0.6699 0.6699 0.6699

X%e d 1.0004 1.0007 1.0008 1.0009 1.0007
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Table A9. Parameters of the JKTEBOP best fits of the WASP-16 I~-band light curve from Lister et al. (2009), using different approaches to LD. For each part
of the table the upper quantities are fitted parameters and the lower quantities are derived parameters. Ty is given as HID(UTC) — 2454000.0. The light curve
contains 173 datapoints.

Linear LD law Quadratic LD law Square-root LD law Logarithmic LD law Cubic LD law

All LD coefficients fixed

TA +Tb 0.1182+0.0038 0.118240.0042 0.1188 +0.0041 0.1185+£0.0041 0.1203 £ 0.0035
k 0.1096 +0.0012 0.1083 £0.0013 0.1086 +0.0012 0.1085 £ 0.0012 0.1080 £ 0.0011
% (deg.) 85.04+0.24 85.054+0.26 85.001+0.25 85.03+0.26 84.874+0.22

UA 0.51 fixed 0.28 fixed 0.11 fixed 0.61 fixed 0.30 fixed

VA 0.29 fixed 0.56 fixed 0.25 fixed 0.15 fixed

To 590.66601 £ 0.00029  590.66602 £ 0.00025  590.66601 £ 0.00025  590.66601 £ 0.00026  590.66600 + 0.00026
TA 0.1065 + 0.0033 0.1066 + 0.0037 0.1072 +0.0035 0.1069 + 0.0036 0.1086 £ 0.0031
Th 0.01168 £ 0.00044 0.01155 £ 0.00049 0.01164 £ 0.00049 0.01160 = 0.00049 0.01173 +0.00042
o (mmag) 0.8970 0.8980 0.8970 0.8975 0.8959

ered 1.2582 1.2609 1.2583 1.2596 1.2552

Fitting for the linear LD coefficient and perturbing the nonlinear LD coefficient

TA +Tb 0.1206 + 0.0056 0.1215 £ 0.0054 0.1214 +0.0056 0.1215 £ 0.0056 0.1231 £ 0.0054
k 0.1087 £ 0.0024 0.1073 £ 0.0025 0.1077 £ 0.0026 0.1075 £ 0.0025 0.1071 £0.0031
% (deg.) 84.84+0.41 84.78 £0.40 84.79 +£0.42 84.78 £0.43 84.66 +0.41

uA 0.381+0.28 0.09+0.31 -0.04 £0.33 0.4440.33 0.174+0.36
VA 0.29 perturbed 0.56 perturbed 0.25 perturbed 0.15 perturbed

To 590.66600 £ 0.00026  590.66600 £ 0.00026 ~ 590.66600 + 0.00026 ~ 590.66600 +0.00023  590.66600 £ 0.00024
TA 0.1088 £ 0.0052 0.1098 £ 0.0050 0.1096 + 0.0052 0.1097 £ 0.0052 0.1111£0.0052
Th 0.01183 £ 0.00047 0.01177 £ 0.00046 0.01180 +£ 0.00044 0.01179 +£ 0.00046 0.01191 +0.00043
o (mmag) 0.8957 0.8959 0.8959 0.8959 0.8965

ered 1.2619 1.2624 1.2625 1.2625 1.2639

Table A10. Derived physical properties of the WASP-15 system. This table contains the individual results from the five sets of theoretical models plus the dEB
constraint; in each case gy, = 7.39 + 0.46 ms—2, pp = 0.370 £ 0.027 pg and Te’Ol = 1676 £ 29K.

dEB constraint Claret models Y2 models Teramo models VRSS models DSEP models
Ky, (kms™1) 151.0£3.9 1495+ 1.2 1495+ 1.9 149.1£1.9 149.1 £ 1.7 146.3 £ 1.8
Ma (Mp) 1.351 £0.104 1.312£0.033 1.310 £ 0.051 1.300 £ 0.049 1.300 £ 0.045 1.227 £0.046
Ra (Rp) 1.539 £0.058 1.525 +0.041 1.524 +£0.044 1.520 £0.044 1.520 £0.042 1.491 £0.041
log ga (cgs) 4.194 £+ 0.022 4.190 £ 0.021 4.190 £ 0.021 4.189 4+ 0.021 4.189 £+ 0.021 4.18040.022
My, (Mjup) 0.605 £+ 0.033 0.594 £0.015 0.593 £0.019 0.590 +£0.019 0.590 £0.017 0.568 £0.018
Ry, (Ryup) 1.424 £ 0.056 1.411£0.044 1.410 £ 0.046 1.406 £+ 0.046 1.406 £ 0.045 1.380 £0.045
b (PIup) 0.196 £0.019 0.198 £0.018 0.198 £0.018 0.198 +0.018 0.198 £0.018 0.202 £0.019
(€] 0.0328 +0.0014 0.0332 +0.0012 0.0332 4+0.0012 0.0333 +0.0013 0.0333 +0.0012 0.0339+0.0013
a (AU) 0.05224+0.00134  0.05174+0.00043  0.05171 +£0.00067  0.05158 +0.00065 0.05158 +0.00059  0.05060 + 0.00064
Age (Gyr) 2.670% 2,608 2.570-¢ 2.270-2 2.079-5

Table A11. Derived physical properties of the WASP-16 system. This table contains the individual results from the five sets of theoretical models plus the dEB
constraint; in each case g, = 13.92 4+ 0.71ms~2,pp = 0.762 % 0.056 pg, and TC’q = 1389 £ 24 K.

dEB constraint Claret models Y2 models Teramo models VRSS models DSEP models
Ky, (kms—1) 149.0 £3.8 1441+£19 144.4+£2.0 145.0+£24 1428 £1.7 143.0£2.1
Ma (Mp) 1.088 £ 0.084 0.984 +0.039 0.991 £+ 0.042 1.003 £ 0.049 0.959 £0.034 0.963 £ 0.042
Ra (Rp) 1.126 £0.043 1.089 +0.033 1.091 £0.032 1.096 £0.041 1.079 £0.030 1.081 £0.031
log ga (cgs) 4.372 £0.023 4.357 £0.021 4.358 +0.022 4.360 +0.019 4.3544+0.022 4.354 4+0.022
My, (Mjup) 0.893 £+0.049 0.835 +0.028 0.839 4+ 0.029 0.845 +0.036 0.820 £0.025 0.823 +0.029
Ry, (Ryup) 1.261 £0.044 1.219 £ 0.033 1.222 £0.034 1.227 £0.039 1.209 £0.032 1.210£0.034
b (PIup) 0.416 +0.032 0.431 £0.032 0.430 +0.032 0.428 +0.033 0.434 £+£0.032 0.434 +£0.032
(€] 0.0559 +0.0022 0.0578 +0.0019 0.0576 +0.0019 0.0574 +0.0021 0.0583 +0.0019 0.0582 +0.0020
a (AU) 0.04298 £0.00110  0.04156+0.00055  0.04166 +0.00059  0.04182+0.00070  0.04120+0.00049  0.04126 + 0.00061
Age (Gyr) 9.2197 7.6751 8.0753 91715 8.973:9
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