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ABSTRACT

We present an analysis of the Qatar-1 and TrES-5 transitioglanetary systems, which
contain Jupiter-like planets on short-period orbits atbirdwarf stars. Our data comprise a
total of 20 transit light curves obtained using five mediuliass telescopes, operated using the
defocussing technique. The average precision we reachdumatlata isSRMSg = 1.1 mmag
for Qatar-1 ¥ = 12.8) andRMS; = 1.0mmag for TrES-5Y = 137). We use these data to
refine the orbital ephemeris, photometric parameters, arasared physical properties of the
two systems. One transit event for each object was obseivedtaneously in three passbands
(gri) using the BUSCA imager. The QES survey light curve of Qathgas a clear sinusoidal
variation on a period oP, = 23697+ 0.123d, implying significant starspot activity. We
searched for starspot crossing events in our light cureggjid not find clear evidence in any
of the new datasets. The planet in the Qatar-1 system didausit the active latitudes on
the surfaces of its host star. Under the assumptionRpatorresponds to the rotation period
of Qatar-1 A, the rotational velocity of this star is very s#oto thevsini, value found from
observations of the Rossiter-McLaughlin effect. The lowjected orbital obliquity found in
this system thus implies a low absolute orbital obliquithjeh is also a necessary condition
for the transit chord of the planet to avoid active latitudaghe stellar surface.

Key words: stars: planetary systems — planets and satellites: fundiangarameters, de-
tection - techniques: photometric.

1 INTRODUCTION planets orbiting cool stars — Qatar-1 b and TrES-5b — aiméd-at

. proving measurements of their physical properties but isges-

Grou_n_d-based photometnc_ Surveys haye fo_un(_j a Ia_rg_e nuoiber tigating the spot activity of their host stars. Our new ddlavaa

trarllsmng planfets, POSSessing a huge d|v¢.ar3|.ty n theyspbl aqd significant improvement in our understanding of both systeand,

orbital properties. The precise characterisation of tlwgects is in the case of TrES-5, form the basis of the first study of tt

a challenge as it requires high-quality data, both photdmand : . '

. A . since the discovery paper.

spectroscopic. The main limitation to our understandingnoft Qatar-1b was discovered by Alsubai et Al (2011), and wafirte

"""T‘Si“.” 9 P'?‘”et.s Is due Fo_the quality of _the transit lightve, planet found by the Qatar fExopIanet Survéy (QéS), an exeplan

which 1S critical in fjetermlnlng the pro;:e rties of both thargets transit survey focused on hot Jupiters and hot Neptunebeiaan-

and t.helr host stars (Southwotth 2308, 2009). i sit method|(Alsubai et &l. 2013). The transiting planet HSwas

In this work we present follow-up photometry of two transyi discovered shortly afterwards (Mandushev €t al. 2011 pusiiser-
vations by the TrES survey (Alonso ef al. 2004). The Qatand. a
TrES-5 systems are notably similar in terms of orbital pe«ib.4—
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Table 1. Summary of observations of Qatar-1 and TrES-5.

Telescope Date Start (UT) End(UT) Frames (No) Exp (sec) efFilt  Airmass Moon (%) Apertures (px) RMS (19
Qatar-1:

CAHA1.23m  2011.08.25 23:55 03:36 158 60 CousinsR +:20/6 12.8 9,25,35 12.6
CAHA 2.2m 2011.08.25 23:46 04:39 115 60 Gunng 11020 12.8 16.5,64.9,78.3 10.5
CAHA 2.2m 2011.08.25 23:46 04:39 117 60 Gunnr 1020 12.8 17,36.1,70 7.4
CAHA 2.2m 2011.08.25 23:46 04:39 118 60 Gunni  HA20 12.8 13.2,38.9,61.9 9.6
CAHA1.23m  2012.07.21 20:32 00:34 112 120 Cousins R 4333 8.0 7.9,31.9,45 7.1
CAHA 1.23m  2012.09.11 00:27 03:48 78 120 Cousins R 4360 27.1 19.9,38.9,53 7.5
CAHA1.23m  2013.06.14 20:48 00:30 95 120 CousinsR +T39 19.3 12.2,41,50.2 8.8
CAHA 1.23m  2013.07.28 20:17 01:05 156 120 CousinsR $.316 59.1 25.8,39,61 7.3
CAHA1.23m  2014.04.19 01:40 04:38 109 160 CousinsR 4617 80.1 19,29,50 25.6
CAHA 1.23m  2014.06.04 20:42 02:57 138 150 CousinsR 59713 12.9 20,30,50 7.7
TUG100 2014.06.04 21:39 01:42 98 120 CousinsR $:646 12.9 20,30,35 14.0
CAHA 1.23m  2014.09.07 23:57 04:37 135 96-135 CousinsR 22832 98.2 22,40,60 11.8
TrES-5:

CAHA 2.2m 2011.08.26 20:55 00:55 95 60 Gunn-g =257 7.0 10.2,45.4,56.5 12.3
CAHA 2.2m 2011.08.26 20:55 00:55 88 60 Gunn-r  10R57 7.0 17.3,42.1,55.6 8.5
CAHA 2.2m 2011.08.26 20:55 00:55 91 60 Gunn-i  LOR57 7.0 10,28,39.1 12.1
CAHA1.23m  2012.09.10 19:21 23:36 77 170 CousinsR %1P1 29.0 16,40.1,54.8 8.5
CAHA 1.23m  2013.06.15 00:42 03:50 65 125 CousinsR $1411 44.9 12,38,55.3 9.0
CAHA1.23m  2013.07.30 23:10 04:03 128 120  Cousins| Q&7 38.2 13.7,27.8,46 11.3
Cassini 1.52m  2013.09.14 21:19 02:59 139 180 Gunnr 2289 78.2 9.8,22.6,38.7 13.0
INT 2.5m 2013.09.14 21:04 22:22 37 120  Cousins| 10517 72.4 18,28,50 4.1

1.5d), host star effective temperature (4800-5200 K) antlfiee

ity ([%’] = 0.20), and the planetary radiusX.2 Ry, and equilib-
rium temperature (1400-1500 K). Qatar-1 has subsequentn b
studied by Covino et al. (2013), who found a sky-propjectdsital
obliquity consistent with axial alignment, and by von Esséal.
(2013), who found indications of transit timing variatiofisTVs)

in this system. No studies of TrES-5 have been publishedstac
discovery paper (Mandushev etlal. 2011).

The possibility to observe occulted starspots during pkaye
transit events opens new opportunities in the understgndin
of stars in general and planetary systems in particular.s&ho
spots which are occulted by the planet manifest themselges a
a small increase in flux during transit, which can be mod-
elled to obtain the spot size, position and temperature. (e.g
Mancini et al. 2014). Multiple observations of the same shat

ing different transits can yield the orbital obliquity ofetlsystem
(Nutzman et al. 2011; Sanchis-Ojeda et al. 2011) to a sigmifig
higher precision than achievable via the Rossiter-McLang#f-

fect (Tregloan-Reed et al. 2013). The wavelength depemrdefnc
the amplitude of the unocculted starspots can mimic chaingée
apparent radius of transiting planets as a function of vemgth
(Pont et al. 2013; Oshagh etlal. 2014).

In this work we present high-precision photometric obseows of
Qatar-1 and TrES-5, and use them to get more accurate measure
ments of the physical parameters of the systems. Some ofatar d
were obtained in multiple passbands simultaneously, bufirge

no evidence for spot crossings in these data. We do, howfawer,
strong evidence that the Qatar-1 A is a spotted star fromathg- |
term light curve of the system.

2 OBSERVATIONSAND DATA REDUCTION

Our observations were obtained using five medium-size tele-
scopes equipped with imaging instruments, and operateof doit
cus (see Southworth etlal. 2009). A summary of the obsenat®

given in Tabl€ll. The data were reduced usingdEeOT pipeline
from|Southworth et al! (2009, 2014). This pipeline was usedie:
bias and flat-field the data, then perform aperture photgnuatr
the target and all possible comparison stars. The radii ®ftit-
ware apertures (target, inner sky, outer sky) for each datasre
chosen to give the lowest scatter in the final light curve. fiine!
light curve was constructed by calculating differentialgmidudes
versus a weighted set of comparison stars. The weights vptire o
mised simultaneously with the coefficients of a low-ordelypo-
mial of magnitude versus time, in order to rectify the lighte
to zero differential magnitude and minimise the scattehefdata
obtained outside transit.

The data were reduced using the method and okeoT
pipeline from Southworth et al. (2009, 2014).

A total of 11 transits were observed using the 1.23m tele-

scope at Centro Astronémico Hispano-Aleman (CAHA). Thissus

a 2048x 2048 pixel CCD camera with a plate scale of 0.2 !

and has a 25 x 215 field of view with the defaulBV Rlfilters.
Ten of the transits were obtained through a CouBifiter and the
last through a Cousinksfilter. The first three transits were already
presented in the study by Covino et al. (2013) but were reaed

for the current work.

One transit each of Qatar-1 and TrES-5 was observed using

the CAHA 2.2 m telescope equipped with the BUSCA instrument.
This obtains CCD images of a 5.8iameter field of view simulta-
neously in four optical passbands, split by dichroic eletneBach

of the four CCDs has 40964096 pixels and is operated using2
binning. For both transits we obtained useful data in theahhu
Gunng, r andi passbands. The data taken through the Stromgren
filter were discarded due to high scatter: both objects anepen-
atively faint (v = 12.8 for Qatar-1 and/ = 137 for TrES-5) and
cool so have very low flux levels in this passband.

One transit of Qatar-1 was monitored with the 1.0m tele-
scope (T100) at TUBAK National Observatory (TUG) in Turkey,
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Figure 1. Left: our light curves of Qatar-1 (blue points) with theTEBOPbest fits (red lines) overplotted. The telescope and filteduder each dataset are

labelled. Right: the residuals of each fit.

equipped with a 409& 4096 pixel CCD with a field of view of
215 x 21.5. The transit was observed through a Cougrdter.

One transit of TrES-5 was obtained using the 2.5 m Isaac New-
ton Telescope (INT) at La Palma, Spain, and the Wide Field-Cam
era (WFC). This is a mosaic of four CCDs of which we used only
CCD4, to avoid possible systematic errors and calibratisues
resulting from the use of multiple CCDs in the mosaic. ThisDBCC
has 2048« 4096 pixels, giving a field of view of 1% x 225, and
a Cousind filter was selected.

Finally, a transit of TrES-5 was observed using the Cassini
1.52m telescope at Bologna Astronomical Observatory, namia
Italy. The BFOSC instrument was used in imaging mode, with a
Thuan-Gunrr filter. The 1024x 1024 pixels CCD provided a field
of view of 13 x 12.6" at 0.58 per pixel.

3 TRANSIT ANALYSIS

Each transit light curve was modelled with thereBopPcode to ex-
tract measurements of its photometric parameters. Thetokije
parameters idKTEBOPare the fractional radii of the star and the
planet ¢ andry), which are the ratios between the true radii and
the semimajor axisrg, = R%"’). The fitted parameters were the
sum of the fractional radiirg, + ry,), the ratio of the radiiK = r'—z =

%), the orbital inclinationi, and a reference time of mid-transit.
We assumed an orbital eccentricity of zero for both objeatsed
on previous studies (Covino etlal. 2013; Mandushev et al1p01
Limb darkening was applied using the quadratic law, withfftoe
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Figure 2. O — C diagram for the transit times of Qatar-1. Our own data are
shown using blue dots, 26 data points from von Essen et al3j2@reen
dots), and the 69 additional light curves from ETD databasé dots).

cients taken frorn Claret (2004b). We used Monte Carlo sitiora
to perform the error analysis for each transit fit. The erreese
propagated following Alonso et al. (2008) and Mislis €t/aD10).
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Table 2. Fitted parameter values for each light curve of Qatar-1.

Date ra+rp k ra rp Inclination () To (BJD/TDB)
2011.08.25 A78+0.011 Q1455+ 0.0039 0155+0.009 Q0226+ 0.0018 8464 + 0.84 5579%759+ 0.0002
2011.08.25 79+ 0.009 (Q1469+0.0039 0156+ 0.007 Q0229+0.0016 8462+0.66 557995755+ 0.0001
2011.08.25 184+ 0.009 01467+0.0041 0160+0.007 Q0235+ 0.0016 8402+ 0.73 5579%758+ 0.0002
2011.08.25 72+ 0.011 Q1428+0.0031 0150+ 0.009 Q0215+0.0018 8518+0.89 557995756+ 0.0001
2012.07.21 185+ 0.004 Q1500+ 0.0022 0161+0.004 Q0241+ 0.0008 8395+ 0.32 561304430+ 0.0001
2012.09.11 78+ 0.007 (Q1461+0.0028 0155+0.006 Q0226+ 0.0010 8450+0.52 561815668+ 0.0001
2013.06.14 197+ 0.006 01524+0.0024 0171+0.004 Q0260+ 0.0010 8333+0.34 564584665+ 0.0002
2013.07.28 183+ 0.006 Q1480+0.0020 0159+0.004 Q0235+0.0010 8410+0.42 565024905+ 0.0002
2014.04.19 176+ 0.018 Q1471+0.0083 0153+0.015 Q0226+ 0.0030 8491+ 1.50 567666120+ 0.0004
2014.06.04 181+ 0.009 (Q1458+0.0028 0158+ 0.007 Q0231+0.0014 8441+0.66 568134731+ 0.0002
2014.06.04 182+ 0.020 Q1446+ 0.0076 0159+0.016 Q0230+ 0.0032 8410+ 1.50 568134720+ 0.0003
2014.09.07 A73+0.011 Q1427+0.0035 0151+0.009 Q0216+0.0018 8386+0.80 569086149+ 0.0002
Weighted mean .084+0.002 Q1475+0.0009 0160+0.002 Q0236+ 0.0004 8403+ 0.16

3.1 Qatar-1

For Qatar-1, we collected 12 light curves in total (see[Big\le

fit each of the datasets individually, obtaining the parameal-

ues given in Tablgl2. The parameter values in Table 2 were com-
bined into weighted means for the determination of the majsi
properties of the system (see below). We then fitted Theal-

ues with a straight line versus cycle number to determineothe
bital ephemeris. The uncertainties were obtained using Miihte
Carlo simulations. The resulting ephemeris is:

To = 24557997954(4)+ 1.42002586(275) E (1)

where T, is the transit mid-timeE is the cycle number and the
bracketed quantities give the uncertainty in the final dajithe
preceding number. All times in our analysis were converied t
Barycentric Julian Day (BJD/TDB).

We supplemented oUr, values with data from the literature
and searched for TTVs. We included timings from the ETD am-
ateur databaBewith quality higher than 3. We fit a linear func-
tion to T and then removed the linear trend. [Ely. 2 shows the re-
sults © — C diagram) overplotted with the best linear fit. Thg,
value is 31.4, which is very high. This implies that fBe- C data
cannot be explained by a simple linear fit, but still the atopi
of our O-C residuals are smalldRMSy_c = 1.50 minutes) than
von Essen et all (2013RMSo_c = 1.67 minutes)| Covino et al.
(2013) RMSo_c = 2.45 minutes) or ETDRMSp_¢ = 3.85 min-
utes). von Essen etlal. (2013) found evidence for TTVs in Qhta
but we need further and more precise data in order to andyse t
scenario in detail.

3.2 Multi-band photometry of Qatar-1

The BUSCA light curves were obtained simultaneously inehre
filters using the same telescope and instrument, so arel fiseifior
vestigating the possible presence of starspots/ Fig. 3stmthree
light curves overplotted. Whilst there are suggestionstafspots
in theg andr data, these are close to the level of the noise so their
existence is not proven. This transit was also monitoredgutie
CAHA 1.23 m telescope (first dataset in Fip. 1), and these diata
not confirm the presence of any starspots.

Whilst we have no clear detection of starspots via occuoltati

1 http://var2.astro.cz/ ETD
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Figure 3. The BUSCA light curves of Qatar-1. Green, red and black goint
show theg, r andi data, respectively.

during transit, spots are a common phenomenon on the ssrface
of K-type dwarfs. They can cause brightness modulationeatdh
tational period (and/or its submultiples) of the star. Wedushe
discovery light curves from QES (Alsubai etlal. 2011), whégan
380 days, to search for stellar variability. A Lomb-Scarpsi-
odogram of the data shows a clear detection of sinusoidat mod
ulation at a period oP, = 23697+ 0.123d (Fig[#), which we
take to be the rotational period of the star. The impliedateb-
tation velocity ofv = 1.76 km s is fully consistent with the value

of vsini, = 1.7 + 0.3kms™ found byl Covino et al.| (2013) from
the Rossiter-McLaughlin effect. This in turn indicatestttiee in-
clination of the stellar rotation axis,, is close to 90, so thetrue
orbital obliquity of the system is close to the measuredealithe
projectedorbital obliquity found by Covino et al. (2013).

33 TrESS5b

The analysis of our eight light curves of TrES-5 followed Haene
steps as for Qatar-1 above. The best-fitting photometriaper
ters are given in Tablg 3 and the best fits are plotted il Figh®.
parameter values in Talile 3 were combined into weighted snean
for the determination of the physical properties of the eys{see
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Figure 5. Left: our light curves of TrES-5 (blue points) with th@TEBOPbest fits (red lines) overplotted. The telescope and filtedder each dataset are
labelled. Right: the residuals of each fit.

Table 3. Fitted parameter values for each light curve of TrES-5.

Date ra+rp k ra rp Inclination ) To (BJD/TDB)
2011.08.26 180+ 0.016 Q144+ 0.007 Q157+ 0.013 Q0227+ 0.0028 8504 + 1.42 558004753+ 0.0002
2011.08.26 198+ 0.006 Q146+0.002 Q172+0.005 Q0252+ 0.0011 8358+ 0.42 558004744+ 0.0002
2011.08.26 194+ 0.014 Q135+ 0.005 0171+0.011 Q0232+ 0.0022 8379+ 0.90 558004751+ 0.0003
2012.09.10 184+ 0014 Q139+0.005 Q161+0.011 Q0225+ 0.0022 8487 + 0.98 561814120+ 0.0002
2013.06.15 188+ 0.008 Q145+ 0.002 Q164+ 0.007 Q0238+ 0.0015 8455+ 0.58 564585923+ 0.0001
2013.07.30 170+ 0010 Q0141+0.005 Q149+0.008 00210+ 0.0015 8510+ 0.84 565045419+ 0.0001
2013.09.14 184+ 0.014 Q145+ 0.005 0161+ 0.011 Q0232+ 0.0002 8548+ 0.91 565504919+ 0.0001
2013.09.14 180+ 0.014 Q139+0.005 Q158+0.011 Q0220+ 0.0022 8426+ 1.03 565504915+ 0.0001
Weighted mean .88+ 0.004 Q143+0.0012 0164+ 0.003 Q0232+ 0.0002 8427+ 0.26
below). The resulting orbital ephemeris is: tion of the data or that the errorbars of many of Thevalues are
underestimated. As with Qatar-1, further data are needet/és-
To = 245645859219(9)+ 1.48224686(614) E @) tigate this situation and to provide clear evidence (or wiise) of

the presence of TTVs in this system.

The multi-band data from BUSCA are shown in FEiy. 7, and
contain no clear evidence of starspot occultations. The diating
totality (between 2nd and 3rd contact) are rather noisy smat
good indicators of the presence of starspots. This is at peatly

As with Qatar-1, we added, measurements from the ETD
database (again using only those with qualities higher #and
formed theO — C diagram (Fig.b). The best-fitting ephemeris has
X%4 = 7.15, which a factor of ten lower than that for Qatar-1. This
x24 indicates either that the linear ephemeris is a poor reptase
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Table 4. Spectroscopic properties of the host stars in the Qatad TEES-
5 systems adopted from the literature.
References: (1)|Covino et al.|(2013), (2) Mandushev et al. (2011).

Source Qatar-1 Ref TrES-5 Ref
Teir (K) 4910+ 100 1 517136 2
[ 5] (dex) 0.20:0.10 1 0.20:0.10 2
Ka (ms?1) 265.7+3.5 1 339.8:104 2

due to the relative faintness of TrES-8 = 137), at least for a
2-m class telescope equipped with an instrument contamizagy
optical elements.

4 PHYSICAL PROPERTIES

We determined the physical properties of the two systerm fre
light curve fits (the weighted means in Tablés 2 Bhd 3), froen th
spectroscopic measurements of host star's atmospheipepies,
and from the tabulated predictions of five different setebreti-

cal stellar evolutionary models. The values gfr, andi in Tables
and 3 were combined according to their weighted mean, inflat
ing the resulting errorbars to enforgé = 1.0 for each quantity.
The spectroscopic measurements of the stellar effectimpeaen-
ture (Ter), metallicity ([ 5¢]) and orbital velocity amplitudek(s)
were taken from published studies and are summarised ire[#abl
Tabulated predictions were obtained from the Claret (2044
(Demarque et al. 2004), Teramo_(Pietrinferni et al. 2004RSS
(VandenBerg et al. 2006) and DSEP_(Dotter et al. 2008) stella
models.

For each target we began by estimating a value for the vglocit
amplitude of theplanet Ky, allowing us to calculate a set of physi-
cal properties for the system using standard formulae. @hee\of
Ky was then iteratively refined to maximise the agreement batwe
the observed and predict@d;, and the measurey and predicted
%. Finally, the full procedure was undertaken using each ef th
five sets of stellar model predictions. For both objects veeiaed
a circular orbit, based on the conclusiong of Covino et @18
and Mandushev et al. (2011). We used the set of physical aatsst
given byl Southworth (2011).

The uncertainties on the input parameters were propagated
through the analysis using a perturbation approach, anddaitd
guadrature to give the final random error. A systematic bawor
was also estimated based on the interagreement betweesstiesr
obtained using each of the five different model sets. Tableésg
our final physical properties, random errorbars for all diti@s,
and systematic errorbars for those results which dependetiars
theory.

Also, only for Qatar-1A, we were able to calculate the stel-
lar rotation period. Thus, we can use gyrochronology model t
estimate stellar the age of Qatar-1b host star. Using theemod
from|Barnes|(2007) and stellar rotation period 23.697 dagsBx
V=1.06, we estimate the age of Qatar-tf\= 1.1865+ 0.47 Gyr.

Our final results for Qatar-1 are in good agreement with pub-
lished studies (Alsubai et al. 2011; Covino etial. 2013), giedd
a significant improvement in precision. In the case of TrE8e5
agree with the findings of Mandushev et al. (2011) but do net ob
tain significantly smaller errorbars. This is because weoait
for systematic errors whereas Mandushev et al. (2011) deandt
also because the errors estimated by Mandushev et al.| (2p11)
pear to be too small (for example they claim that the orbital i



Table 5. Derived physical properties of the two systems. Where tvie skerrorbars are given, the first is the statistical uradety and the second is the

systematic uncertainty.

Photometry of exoplanets Qatar-1b and TrES-5 ¥

Quantity Symbol  Unit Qatar-1 TrES-5
Stellar mass Ma Mo 0.818+ 0.047 +0.050 0.90% 0.029 +0.008
Stellar radius Ra Ro 0.796+ 0.016 +0.017 0.86& 0.013 +0.002
Stellar surface gravity loga c.g.s. 4.54% 0.011 +0.009 4.51% 0.012 +0.001
Stellar density PA Po 1621+ 0.046 1381+ 0.051
Planet mass Mp Maup 1.293+ 0.052 +0.054 1.79& 0.067 +0.010
Planet radius Ry Raup 1.142+ 0.026 +0.024 1.194 0.015 +0.003
Planet surface gravity oS ms2 2456+ 0.70 311+10

Planet density b Paup 0.811+ 0.036 +0.017 0.983 0.039 +0.003
Equilibrium temperature  T¢, K 1388+ 29 1480+ 13
Safronov number (€] 0.0640+ 0.0017+0.0014 0.081% 0.0028+0.002
Orbital semimajor axis a au 0.023130.00044+ 0.00048 0.0245%2 0.00026+ 0.0007
Age (gyrochronology) Tg Gyr 119+ 047

clination isi = 84529 + 0.005 degrees, a level of precision not
normally achieved even witKepler or Hubble Space Telescope
light curves). Our results are therefore to be preferredhéséd of

Institut for Astronomy and the Instituto de Astrofisica dedalucia
(CsIC). .
We thank to TUBTAK for the partial support in using T100 tele-

Mandushev et all (2011) because they are based on a larger andcope with project number 12CT100-378. OB acknowledges the
more precise dataset, and because our errorbars have been mo support by the research fund of Ankara University (BAP) tiyio

robustly calculated.

5 RESULTSAND CONCLUSIONS

We present extensive optical photometry of transit evertisd ex-
trasolar planetary systems with K-dwarf host stars. Oua dam-
prise 12 light curves of Qatar-1 and eight light curves of S¥&
These data include simultaneous observations in threbaads of
one transit for each object. We use thse data to search fepsta
crossing events during transit, with a negative result. \/ehdw-
ever, measure the rotational periodRf = 23697 + 0.123d for
Qatar-1 A from the survey photometry in its discovery papleow-
ing that this does display spot activity. The correspondatgtional
velocity is close to the sini, value measured from an observation
of the Rossiter-McLaughlin effect in this system, so its Ipro-
jected orbital obliquity also implies a low true orbital @hlity. The
lack of observed spot crossings may be due to the planetsicgos
latitudes of the stars which show low spot activity, i.e. phenetary
chords miss the active latitudes of the stellar surfaces.

We use our data to measure the photometric parameters of
both systems. When combined with published spectroscain-q
tities, these yield precise measurements of the full playgioop-
erties of the systems. Qatar-1 and TrES-5 have notableasitigs
in their respective stellar properties, and planetaryldmiim tem-
perature, radius and density. Our results also yield refimeasure-
ments of the orbital ephemerides of the systems.
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