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Le mot du President

Détection de petites planetes autour d’étoiles naines rouges

A peine deux fois plus grosse et six fois plus massive que la Terre, et un peu moins grosse que
Neptune (d’ou sa désignation de sous-Neptune), TOI-1695b fait le tour de son étoile naine rouge en
seulement trois jours. Son atmospheére contient tres probablement de grandes quantités d’hydrogene,
d’hélium et de vapeur d’eau.

Vue d’artiste d’une jeune naine rouge entourée de trois planetes (NASA/JPL-Caltech)

Cette découverte va notamment aider les chercheurs a mieux comprendre comment de telles
planétes, absentes de notre Systéme solaire, peuvent devenir, au cours de leur formation, des
planétes gazeuses pour certaines, ou des planetes rocheuses pour d’autres, malgré des masses
initialement similaires.

Il y a quelques semaines, I’Institut de Recherches en Astrophysique et Planétologie de I’Institut
d’ Astrophysique de Paris avait annoncé la découverte et la caractérisation de la sous-Neptune TOI-
1759b et de la super-Terre TOI-1452b, également en orbite autour d’étoiles naines rouges.

La taille de ces nouvelles planétes est comprise entre 1,7 et 3,1 fois celle de la Terre, et leurs masses
entre 5 et 7 fois celle de la Terre. Il s’agit donc de planetes intermédiaires entre la Terre et Neptune,
mais beaucoup plus proches de leurs étoiles hbtes. Ces découvertes confirment que de telles
planétes, bien qu’inexistantes dans le Systeme solaire, sont tres abondantes dans notre galaxie.

Dominique Proust
(Observatoire de Paris, campus de Meudon)
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La montée d'éclat de GK Persei
et la baisse de T Tauri

Pierre Jacquet

Ces deux étoiles, suivies depuis plusieurs dizaines d'années : GK Persée et T Tauri, ne
cessent d'étonner les observateurs d'étoiles variables, par les montées d'éclat de I'une et les
baisses de I'autre.

GK Persei

La nova GK Persei fut découverte le 21 février 1901, par 'ecclésiastique écossais Thomas
David Anderson. Elle est a I'origine de la passion pour l'observation des étoiles variables d'Antoine
Brun, fondateur de I' AFOEV qui la suivit depuis les tranchées de Verdun. Sa luminosité monta de
mv 14,0 a 2,0 en moins de quatre jours. Un certain nombre de photographies ont montré que dans la
position de la nova, il y avait auparavant une faible étoile de magnitude 13,0 qui présentait de
petites fluctuations de lumiére. A noter que cette région de Persée fut photographiée deux jours a
peine avant la découverte d'Anderson, montrant 1'étoile a sa luminosité minimale : en moins de deux
jours, elle passe de mv 13,0 a 3,0, soit une augmentation de 10 000 fois sa luminosité. GK Persei
fut, et est activement suivie depuis sa découverte, par les membres de ' AFOEV.
Ses explosions sont classiques et de grandes ampleurs apparentes.

Entre 1900 et 1980, seuls quatre novae ont été observées : Nova Persei 1901, Nova V603
Aql en 1918, Nova CP Pup en 1942 et V1500 Cyg en 1975. Les génitrices des novae classiques qui
en dérivent, leur luminosité est due a une explosion nucléaire d'hydrogene accumulé a la surface de
la naine blanche. La séquence des événements menant a une explosion de nova classique similaire a
celle de la Nova Persei 1901 (GKPer) s'explique via la séquence ci-dessous :

Accretion

La naine blanche capture la matiére du compagnon la géante rouge (a gauche) et accrétion de la matiére
(a droite) (Document : AAVSO / BAFOEV n°168)



Enveloppe de matiére
riche en hydrogéne qui
se forme
autour de la naine
blanche (Document
AAVSO / BAFOEV
n°168)
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ocean

La naine blanche capture la matiére perdue par le point de Lagrange intérieur du secondaire.
Pour conserver le moment angulaire, cette matiére ne peut s'acréter directement sur la naine
blanche, mais forme un disque d'accrétion autour de 1'étoile compacte (shémas ci-dessus). Au fur et
a mesure de la perte du moment angulaire, la matiére du disque se glisse lentement vers 1'extérieur
et s'accumule a la surface de la naine blanche. Une enveloppe riche en hydrogene se forme alors a la
surface de la naine blanche. La chaleur et la pression a la base de cette enveloppe entralnant une
explosion thermonucléaire lorsque l'hydrogéne est briilée par 1'hélium. L'explosion souffle les
couches extérieures de 1'enveloppe. Cet élément correspond a l'explosion classique de novae qui
dure généralement des dizaines a des centaines de jours.

En suivant une nova naine ressemblant a une éruption de GK Persée en 1978, Andrew King
et ses colleques de I'Université de Leicester ont été les premiers a découvrir (avec le satellite
ArielV) que GK Persei avait explosé en X. Est-ce le méme phénomeéne que nous vivons
actuellement ?

le 21 décembre 2022, Dominique Naillon signalait la montée en éclat de GK Persée.
S'ensuivit la surveillance menée par Jean Pierre Sciolla, qui estime la magnitude de GK Per a 11,0
le 11/01/2023 a 18h GMT. Elle est auparavant observée a 12,1 et 12,3 par plusieurs observateurs de
I'AFOEV. Je n'ai pu observer GK Per principalement a cause d'une météo épouvantable et cela
pendant plusieurs semaines.

Nova Persei 1901 (GK Per)
(Cliché : WIYN Observatory /AAVSO/BAFOEV
n°168)
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dwarf nova-like outhursts about every three years.

GK Persei (hova)

1965-2000 (1-day means)

GK Persei is a bright nova of 1901. In this close hinary system, eruptions occur due to explosive
nuclear burning, an the surface of the white dwarf, of material transferred from the red dwarf. GK
Perseiis unique in that after the initial fading of 30 days, the star showed semiperiodic rapid
variations far three weeks and then slowly continued to fade. Decades later, it began having small

1901 Nova-like outburst (from Harvard annals)
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T Tau

La protoétoile T Tauri fait I'objet d'une attention particuliére car sa magnitude a de nouveau
baissé depuis une année. T Tauri fut découverte par John Russell Hind, en 1852. C'est le prototype
des étoiles variables de type T Tauri, soit une étoile tres jeune. Agée d'environ 10 millions d'années
seulement, située approximativement a 600 années-lumiere du Systéme solaire, sa magnitude
oscille entre 8,4 et 13,5.

Le systeme T Tauri est composé d'au-moins 3 étoiles dont une seule émet dans le visible, et
les deux autres dans l'infrarouge, notamment dans le domaine radio pour 'une d'entre elles. Des
observations précises réalisées au VLA (Very Large Array) ont montré que la plus jeune du groupe,
a savoir T Tauri, a brusquement changé d'orbite aprés un passage trés rapproché de 1'un de ses
compagnons, et avait été éjectée du systéeme. On peut penser que cette baisse d'éclat autour de la
magnitude 10,0 et méme dessous, est observée actuellement, et cela depuis quelques mois.

T Tauri est entouré d'une nébuleuse variable par réflexion NGC 1555. Cette nébuleuse est
illuminée par T Tauri, et sa luminosité varie donc en méme temps que celle de I'étoile.

Photographie infrarouge de
T Tauri et la nébuleuse
variable de Hind
(Document : Encyclopédie
SAO d'Astronomie /
BAFOEV n° 167)

A noter également un objet de type Herbig-Haro présent dans le systéme, soit une petite
nébulosité associée a T Tauri qui se forme lorsque la matiére éjectée par ces étoiles naissantes
entrant en collision avec les nuages de gaz et de poussiéres environnant, a des vitesses de plusieurs
centaines de kilométres par seconde. Lors dune observation de T Tau le 2 février 2019, je
remarquais que sa magnitude avait changé, passant a mv 10,5. Souvent T Tau est a magnitude de
9,7 a 9,9 et rarement en dessous de 10,0. Les astronomes demandent a étre avisés quand I'étoile
tombe a mv 11,0 et surtout vers 13,0 ou elle disparait dans les petits instruments. C'est le cas depuis
quelques temps. T Tauri mérite une surveillance constante.
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Ce tableau rappelle la totalité des observations regues au titre du troisieme trimestre 2022, ce qui ne
veut pas dire que toutes ces observations ont été effectuées au cours de cette période. Il est fréquent
que des retardataires envoient des observations bien antérieures qu’il est évidemment impossible

Liste des observateurs pour le 3eme trimestre 2022

d’inclure dans les listes déja parues. Le classement est par ordre alphabétique des sigles.

Ne sont publiées dans le bulletin que les observations des adhérents de I’AFOEV relatives aux
étoiles du programme de I’AFOEV.

Mis a part un nombre relativement restreint d’observations éliminées (observations « inférieures a »
redondantes et observations manifestement erronées), les observations recues sont intégrées a la

base de données du CDS ou I’ordre chronologique est évidemment respecté.
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HEVESI Robert

HORIO Tuneo

ITOH H.
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0004+51 SSCAS

JPS$59820.4 12.2

0017+26 TAND

JPS 59769.62 9.8
JPS59792.54 8.5

0017+55 TCAS

JTP 59766.5 11.2

PDJ 59785.4194 Y 10.3
FRL 59828.3506 10.5
FRL 59834.3541 10.5
FRL 59843.3465 10.8

0018-09 SCET

BUK 59819.55 10.7
BUK 59844.63 9.7

0018+38 RAND
PRO 59772.4 12.8
PRO 59780.4 <13.0
PRO 59782.4 <13.0
PRO 59832.4 11.7

JTP 59794.4 2.2
JTP 59797.5 2.1
JTP 59799.4 2.1
JTP 59809.4 2.2
JTP 59816.3 2.1
JTP 59828.4 2.1
JTP 59842.4 2.2
JTP 59842.5 2.2

BUK 59844.62 5.0

JTP 59766.5 9.7
PRO 59782.4 9.5

KCH 59660.333 6.9
KCH 59660.336 6.9
KCH 59661.315 6.9
KCH 59664.33 6.9
KCH 59665.328 6.95
KCH 59679.361 6.95

0221+32 STRI

PRO 59772.4 9.4

0629+38 UUAUR

0054+27 WPSC

JPS 59769.61 12.6
JPS 59792.54 11.2
JPS 59815.52 10.3

NDQ 59827.4027 11.5
NDQ 59840.3514 <13.0
NDQ 59842.3361 <13.1
NDQ 59844.35 <13.1

0101-02 ZCET
JPS 59815.57 10.7
JPS 59843.49 13.0
JPS 59848.49 13.2

JPS 59792.57 10.3
JPS 59815.54 10.2

JPS 59845.52 13.2
JPS 59848.54 13.2

0519+50 ACAUR

0535+31 UAUR

JPS 59844.54 8.1

0228+55 DYPER

0549+07 ALPHAORI

NDQ 59840.4 11.6
NDQ 59844.4 11.4

0229+80 RRCEP

0106+21 XPSC

0022+35 AQAND

JPS59772.51 8.3
JPS 59783.51 8.0
JPS59792.52 7.7
JP$59798.52 7.8
JPS 59815.5 8.4

JPS59848.36 7.8

0025+61 VXCAS

FRL 59839.3506 11.1
FRL 59840.3381 11.1
FRL 59843.3437 10.8
FRL 59844.3486 10.9
FRL 59845.3388 10.9
FRL 59852.3402 10.9

0027+25 DZAND

JPS59769.62 10.3

0027+25 TUAND

JPS 59769.61 <14.4
JPS 59815.52 14.4
JPS 59843.5 14.0

0112+08 SPSC

JPS 59815.53 13.9

JPS 59798.59 12.4
JPS 59815.55 12.0

KCH 59581.229 5.83
KCH 59581.332 5.91
KCH 59585.239 5.91
PRO 59832.4 6.8

0112+72 SCAS

0242+17 TARI

PRO 59772.4 8.2
JPS 59772.5 8.2

PRO 59782.4 8.5
PRO 59832.4 8.4

0117+12 UPSC

JPS59820.4 9.8
JPS 59845.4 9.5

JPS59769.62 11.1

0159+12 SARI

0031+79 YCEP
JPS 59772.49 9.9
JPS$ 59783.52 9.5
JPS$ 59798.58 9.2
JPS59815.55 10.4

JPS 59815.54 11.8
JPS 59843.51 10.8

JPS 59787.55 8.9
JPS 59798.56 9.2
JPS 59815.56 9.2
JPS 59843.51 8.8
JPS 59848.53 8.6

0243+68 SUCAS

JTP 59768.4 6.2
JTP 59771.4 6.1
JTP 59782.6 6.2
JTP 59792.4 6.1
JTP 59799.4 :6.2
JTP 59816.4 :7.0
JTP 59828.4 6.2
JTP 59842.4 6.2

0302+26 ZARI

0202+27 ZTRI

JPS 59787.54 <14.1

KCH 59581.328 0.93
KCH 59585.333 0.61
KCH 59593.325 0.74
KCH 59594.407 0.5
KCH 59604.328 0.4
KCH 59610.259 0.79
KCH 59611.404 0.93
KCH 59615.423 0.72
KCH 59618.26 0.82
KCH 59618.419 0.74
KCH 59619.408 0.85
KCH 59623.415 0.67
KCH 59635.299 0.67
KCH 59636.326 0.5
KCH 59636.422 0.67
KCH 59637.333 0.5
KCH 59638.328 0.5
KCH 59639.324 0.55
KCH 59645.425 0.82
KCH 59646.323 0.82
KCH 59647.328 0.93
KCH 59649.328 0.72
KCH 59657.322 0.61
KCH 59658.336 0.72
KCH 59660.33 0.82
KCH 59661.311 0.72
KCH 59662.323 0.79
KCH 59663.313 0.82
KCH 59664.325 0.67
KCH 59665.3236 0.79

DUM 59680.42 6.92
DUM 59691.41 6.92
DUM 59695.38 6.95
DUM 59699.36 6.93

JPS 59792.56 <13.9

0311+70 V667CAS

0605+23 WYGEM

0039+40 EGAND

0203+56 KKPER

JPS 59787.49 9.0

FRL 59840.343 7.8
FRL 59843.3493 7.8
FRL 59852.3506 7.8

JTP 59766.5 : 8.6
JTP 59782.6 :8.0
JTP 59799.4 :8.2

0041+32 RWAND

0203+56 UVPER

JPS59792.55 13.0
JPS59815.51 9.9

0044+35 VAND

JPS$ 59772.52 10.9
JPS59792.55 9.6

0045+33 RRAND

NDQ 59840.3708 <13.7
NDQ 59842.3451 <14.1
NDQ 59844.3667 <13.7

0205+56 UWPER
NDQ 59840.3694 <13.9
NDQ 59842.3438 <13.9
NDQ 59844.3653 <13.9

0314-01 XCET

JPS 59845.52 8.6
JPS 59848.53 8.6

JTP 59797.5 5.8
JTP 59842.4 5.8

0349+30 XPER

JPS$ 59772.53 9.9
JPS59792.56 8.8
JPS$59815.51 8.9

0050+60 GAMMACAS

JTP 59766.4 2.1
JTP 59768.4 2.2
JTP 59771.4 2.2
JTP 597825 2.2
JTP 59792.4 2.2

0210+24 RARI

JPS 59815.54 8.2
BUK 59844.64 9.5

JTP 59797.5 6.0
JTP 59842.4 6.1
JTP 59842.5 6.0

0422+15 WTAU

BUK 59844.65 10.6

DUM 59691.41 7.67
DUM 59695.38 7.68

KCH 59581.335 7.04
KCH 59585.335 6.9
KCH 59585.435 6.9
KCH 59610.256 6.9
KCH 59611.405 6.9
KCH 59615.424 7.25
KCH 59618.262 7.05
KCH 59618.328 7.04
KCH 59619.41 6.9
KCH 59635.301 6.95
KCH 59635.424 6.9
KCH 59636.332 6.9
KCH 59636.425 6.9
KCH 59637.338 6.9
KCH 59637.41 6.95
KCH 59638.333 6.9
KCH 59638.419 6.9
KCH 59639.329 6.9
KCH 59645.428 6.64
KCH 59646.329 6.95
KCH 59647.335 6.9
KCH 59649.331 6.9
KCH 59657.326 6.9
KCH 59658.341 6.9

KCH 59581.23 5.32
KCH 59585.243 5.28
KCH 59593.264 5.28
KCH 59594.269 5.35
KCH 59604.249 5.28
KCH 59610.256 5.4
KCH 59611.32 5.3
KCH 59615.423 5.32
KCH 59618.259 5.32
KCH 59619.409 5.3
KCH 59636.422 5.4
KCH 59637.336 5.28
KCH 59638.328 5.47
KCH 59639.326 5.24
KCH 59645.425 5.47
KCH 59646.328 5.3
KCH 59647.332 5.28
KCH 59649.333 5.36
KCH 59657.325 5.3
KCH 59658.342 5.32
KCH 59660.331 5.45
KCH 59661.316 5.27
KCH 59662.325 5.28
KCH 59663.316 5.24
KCH 59664.328 5.2
KCH 59665.326 5.2
KCH 59666.397 5.24
KCH 59679.36 5.2
KCH 59685.344 5.28
KCH 59700.392 5.27
KCH 59702.359 5.27
KCH 59705.377 5.24
KCH 59726.377 5.2
KCH 59727.375 5.2
KCH 59728.374 5.25

KCH 59581.334 6.65
KCH 59585.335 6.56
KCH 59585.437 6.65
KCH 59611.408 6.65
KCH 59615.426 6.53
KCH 59618.421 6.6
KCH 59619.41 6.6
KCH 59619.418 6.53
KCH 59635.301 6.44
KCH 59635.426 6.4
KCH 59636.332 6.44
KCH 59636.426 6.46
KCH 59637.339 6.5
KCH 59637.41 6.56
KCH 59638.332 6.4
KCH 59638.42 6.6
KCH 59645.428 6.32
KCH 59646.33 6.5
KCH 59646.416 6.5
KCH 59647.334 6.46
KCH 59657.326 6.5
KCH 59658.341 6.47
KCH 59660.335 6.5
KCH 59664.33 6.47
KCH 59665.328 6.47

0721+41 VXAUR

0801+65 RZUMA

PGT 59770.4 9.0

PGT 59776.4 9.0
PGT 59782.4 9.0
PGT 59787.4 9.0

0814+73 ZCAM

PDJ 59779.3903 Y 11.4
PDJ 59782.375 Y 11.5
PRO 59782.4 11.1

PDJ 59785.3778 Y 11.5
PRO 59788.4 11.1
NDQ59799.4 11.9
NDQ 59800.39 11.5
NDQ 59804.39 11.3
PRO 59832.4 11.6
NDQ 59833.3583 11.6
NDQ 59840.3632 11.3
NDQ 59842.3389 11.6
NDQ 59844.3604 11.4

0849+17 XCNC

DUM 59691.41 7.08
DUM 59692.39 7.07
DUM 59695.39 7.08
DUM 59699.36 7.08
DUM 59702.42 7.06
DUM 59705.41 7.24

0904+31 RSCNC

KCH 59611.413 6.02
KCH 59618.42 5.7
KCH 59619.413 5.56
KCH 59635.304 6.39
KCH 59636.33 6.29
KCH 59637.337 6.38
KCH 59638.331 6.18
KCH 59645.431 6.5
KCH 59646.333 6.44
KCH 59647.335 6.39
KCH 59657.33 6.6
KCH 59658.338 6.5
KCH 59660.335 6.7
KCH 59663.318 6.85
KCH 59664.331 6.72
KCH 59665.326 7.05
DUM 59679.51 6.76
DUM 59691.41 6.82
DUM 59692.42 6.77
DUM 59695.39 6.73
DUM 59699.36 6.85
KCH 59700.393 6.97
DUM 59702.43 6.79
KCH 59705.376 7.23
DUM 59705.41 6.8
DUM 59707.41 6.88
DUM 59708.4 7.1
DUM 59710.39 7.33
DUM 59711.41 7.18
DUM 59718.41 7.33
KCH 59720.395 6.97
DUM 59720.4 7.25
DUM 59724.42 6.76
KCH 59725.421 7.27
KCH 59726.378 7.26
KCH 59727.369 7.25
DUM 59727.43 6.78
KCH 59728.374 7.27
DUM 59728.4 6.78
DUM 59731.42 6.77
DUM 59732.41 6.82
DUM 59733.45 6.84

0905+67 RXUMA

PGT 59770.4 10.5
PGT 59776.4 10.4
PGT 59782.4 11.0
PGT 59787.4 11.0
PGT 59813.4 11.3

0931+78 YDRA

PGT 59770.4 13.6
PGT 59776.4 13.4
PGT 59782.4 12.6
PGT 59787.4 12.3



PGT 59813.4 9.0
PGT 59820.4 8.4
PGT 59840.3 8.1
PGT 59844.3 8.4

FRL59792.3888 11.1
FRL 59798.3902 11.1
PGT 59813.3 12.1
PGT 59820.4 12.5

0946+27 ZLEO

1233+66 RVDRA

PGT 59762.4 8.5

0959+68 CHUMA

PGT 59770.3791 <13.

PGT 59813.3604 <13.1
PGT 59820.3687 <13.1
NDQ 59833.3625 <12.1
NDQ 59840.3667 <13.3
NDQ 59842.3417 <12.8
NDQ 59844.3632 <12.8

1037469 RUMA

PGT 59770.4 8.5
PRO 59772.4 7.8
PGT 59776.4 8.6
PGT 59782.4 8.4
PRO 59782.4 8.5
PGT 59787.4 8.6
PRO 59792.4 8.2
PGT 59813.4 9.7
PGT 59820.4 10.2

1122+45 STUMA

JTP 59768.4 7.2
PGT 59770.4 6.9
JTP 59771.4 7.2
PGT 59776.4 7.0
PGT 59782.4 7.1
JTP 59786.4 7.2
PGT 59787.4 7.1
JTP59794.4 :6.9
JTP 59799.4 : 8.0

1151458 ZUMA

JTP 59766.4 8.3

PGT 59769.6 8.2
PRO 59772.4 7.7
PGT 59776.4 8.3
PGT 59782.4 8.7
PGT 59787.4 9.3
PRO 59792.4 8.9
JTP 59794.4 :8.8
JTP 59809.4 :7.8
PGT 59813.3 7.8
PGT 59820.4 7.0
PGT 59824.3 7.0
JTP 59828.4 :7.0
PGT 59833.3 7.1
PGT 59840.3 7.5
JTP59842.4 :7.8
PGT 59844.3 7.6

1215+61 RYUMA

PGT 59770.4 12.0
PGT 59776.4 11.6
PGT 59782.4 11.0
PGT 59787.4 10.4
PGT 59813.3 9.6

PGT 59820.4 9.6

PGT 59824.3 9.7

PGT 59833.3 10.2
PGT 59840.3 10.5
PGT 59844.3 10.7

PGT 59770.4 9.2
PGT 59776.4 9.2
PGT 59782.4 9.5
PGT 59787.4 10.3
PGT 59813.3 11.5
PGT 59820.4 12.2
PGT 59824.3 12.2
PGT 59833.3 12.9
PGT 59840.3 13.2

1239+37 TXCVN

PGT 59770.4 <12.7
PGT 59776.4 :12.9
PGT 59782.4 12.5
PGT 59787.4 11.8
PGT 59813.3 10.3
PGT 59820.4 9.9
PGT 59824.3 9.9
PGT 59833.3 9.8
PGT 59840.3 9.9
PGT 59844.3 9.9

1332473 TUMI

PGT 59772.5 8.9
PRO 59775.4 8.3
PGT 59776.4 9.0
PGT 59782.4 8.8
PGT 59787.4 8.7
PRO 59788.4 8.6
PGT 59813.4 8.8
PGT 59820.4 8.7
PGT 59824.3 8.9
PGT 59834.3 8.7
PGT 59840.3 8.9
PGT 59844.3 8.7

JPS59772.49 11.3
PGT 59774.6 11.3
NDQ59782.4 11.2
NDQ 59804.4 11.3
PGT 59814.4 11.5
JPS 59820.35 11.5
PGT 59834.4 11.7
PGT 59840.4 11.8
NDQ 59842.4 11.6

1425+84 RCAM
NDQ 59769.4 10.4
PRO 59771.4 10.3
PRO 59788.4 9.2
PRO 59832.4 9.2
NDQ 59842.4 9.4

1432+27 RBOO

1500-18 RTLIB

JPS59762.44 12.0
JPS$59776.39 10.0
JPS59783.41 9.6
JPS 59787.38 9.6
JPS 59807.34 9.0
JPS59811.35 9.3

1508+50 FGBOO

DUM 59680.43 7.7

DUM 59691.44 7.75
DUM 59692.44 7.74
DUM 59695.41 7.76
DUM 59705.44 7.73
DUM 59720.44 7.81
DUM 59724.45 7.76
DUM 59727.46 7.79
DUM 59731.42 7.76
DUM 59748.43 7.66
DUM 59757.44 7.73

1336+74 VUMI

PGT 59774.5 7.7
NDQ59782.4 7.7
PGT 59814.4 7.8
PGT 59834.4 8.3
PGT 59840.4 7.9
NDQ 59842.4 8.2

PGT 59770.4 9.8
PGT 59776.4 9.7
PGT 59787.4 :10.3
PGT 59813.3 :11.0
PGT 59824.3 10.4

1239+61 SUMA

FRL 59756.3923 8.7
FRL 59763.3958 8.7
FRL 59768.3993 8.5
PGT 59770.4 8.5
PGT 59776.4 8.2
FRL 59777.3958 8.5
FRL 59782.3958 8.2
PGT 59782.4 8.1
FRL 59787.3944 8.2
PGT 59787.4 8.1
FRL 59792.3875 8.1
FRL 59798.3888 7.8
FRL59811.3784 8.1
PGT 59813.3 7.9
PGT 59820.4 8.0
PGT 59824.3 8.1
PGT 59833.3 8.3
PGT 59840.3 8.4
PGT 59844.3 8.4

1242+38 UCVN

PGT 59770.4 :13.0
JPS 59776.42 12.3

1344+34 RTCVN
PGT 59770.4 10.3
PGT 59776.4 10.3
PGT 59782.4 10.2
PGT 59787.4 10.6

1344+40 RCVN

PGT 59770.4 10.0
PGT 59776.4 10.1
PGT 59782.4 10.4
PGT 59787.4 10.4
PGT 59813.3 11.0
PGT 59824.3 12.0
PGT 59840.3 12.2

DUM 59724.46 8.76
DUM 59731.43 8.4

1415+67 UUMI

PGT 59774.5 10.7
NDQ 59782.4 11.2
PGT 59814.4 11.1
PGT 59834.4 11.5
PGT 59840.4 11.5
NDQ 59842.4 11.8

1418+26 UVBOO

PGT 59762.5 8.7
PRO 59771.4 9.3
PGT 59772.5 9.1
PRO 59775.4 9.3
PGT 59776.4 9.5
PRO 59788.4 10.0
PRO 59792.4 10.0

1435+32 RVBOO

1510+83 zUMI

NDQ 59769.4 10.6
NDQ 59800.4 11.0
NDQ 59804.4 11.0
NDQ 59822.3 10.9
NDQ 59833.4 11.0
NDQ 59840.4 11.0
NDQ 59844.4 11.0

PGT 59772.5 8.5
JPS59776.44 8.5
PGT 59814.3 8.8
JPS 59820.34 7.7

1436+32 RWBOO

PGT 59772.5 7.3
JPS59776.44 7.8
PGT 59814.3 8.0
JPS 59820.34 7.8
PGT 59824.4 7.8

1513+36 RTBOO

PGT 59762.5 12.5
PGT 59772.5 12.1
PGT 59813.4 10.2
PGT 59824.3 10.3
PGT 59834.3 10.4
PGT 59840.3 10.5
JPS 59842.33 10.6
PGT 59844.3 10.5

1515-20 SLIB

1439+22 UZBOO

NDQ 59768.39 <11.9
NDQ 59769.39 <11.9
NDQ 59782.38 <11.9
NDQ 59785.38 <12.1
NDQ 59790.37 <12.1
NDQ 59797.36 <12.1
NDQ 59799.35 <12.1
NDQ 59800.35 <12.1
NDQ 59804.35 <12.1
NDQ 59822.3284 <13.2
NDQ 59827.3187 <12.1
NDQ 59833.3083 <12.1
NDQ 59840.2972 <13.2
NDQ 59842.2951 <12.1
NDQ 59844.2931 <12.1
NDQ 59851.2854 <13.2

PGT 59770.4 7.5
PGT 59776.4 7.7
PGT 59782.4 7.8
PGT 59787.4 7.8
PGT 59813.3 7.9
PGT 59820.4 7.8
PGT 59824.3 7.6
PGT 59833.3 8.0
PGT 59840.3 8.0
PGT 59844.3 8.0

1225+32 TCVN

1252+66 RYDRA

PGT 59772.5 8.0

1443+39 RRBOO

PGT 59770.4 6.7
PGT 59776.4 6.7
PGT 59782.4 6.8
PGT 59787.4 6.8
PGT 59813.3 6.9
PGT 59820.4 6.8
PGT 59824.3 7.0
PGT 59833.3 6.9
PGT 59840.3 6.9
PGT 59844.3 6.8

PGT 59776.4 11.0

1315+46 VCVN

1231+60 TUMA
FRL 59756.3944 8.7
FRL 59763.3979 9.1
FRL 59768.4013 9.3
PGT 59770.4 9.3
PGT 59776.4 9.6
FRL 59777.4006 9.7
FRL 59782.3986 10.2
PGT 59782.4 10.0
FRL 59787.3979 10.9
PGT 59787.4 10.3

PGT 59770.4 7.8
PGT 59776.4 7.7
PGT 59782.4 7.8
PGT 59787.4 7.7
PGT 59813.3 7.5
PGT 59824.3 7.5
PGT 59833.3 7.4
PGT 59840.3 7.4
PGT 59844.3 7.3

1419+26 RXBOO

PGT 59762.5 7.8
PGT 59772.5 7.6
PGT 59814.4 7.6

PGT 59762.5 11.9
PGT 59770.4 11.5
PGT 59776.4 10.7
PGT 59782.4 10.5
PGT 59787.4 10.3
PGT 59813.4 9.4
PGT 59820.4 8.9
PGT 59824.3 9.4
PGT 59833.3 8.6
PGT 59840.3 8.7
PGT 59844.3 9.0

PGT 59762.5 10.1
PGT 59772.5 9.6
PGT 59776.4 9.4
JPS59776.42 9.5
PGT 59782.4 9.3
PGT 59787.4 9.0
PGT 59813.4 9.2
JPS59820.34 9.3
PGT 59820.4 9.2
PGT 59824.3 9.4
PGT 59834.3 9.7
PGT 59840.3 10.2
PGT 59844.3 10.8

1449+18 UBOO

PGT 59762.5 11.2
PGT 59772.5 11.0
PGT 59776.4 11.1

1425+39 VBOO

1454+41 TTBOO

PGT 59762.5 9.1
JTP 59766.5 9.6
PRO 59771.4 8.5

PRO 59775.4 <12.5
PRO 59788.4 14.5

JPS59762.44 9.2
JPS 59776.39 9.9
JPS59783.42 10.2
JPS 59807.35 11.2

1516+14 SSER

PGT 59762.5 11.6
PGT 59772.5 11.4
PGT 59787.5 11.2
PGT 59814.4 10.1
PGT 59834.4 9.8
PGT 59840.3 9.2
PGT 59844.3 9.3
JPS59848.32 8.7

1517+31 SCRB

DUM 59741.47 7.9
DUM 59746.45 7.2
DUM 59748.42 6.67
DUM 59749.43 6.65
DUM 59757.44 6.63
DUM 59758.47 6.65
DUM 59759.44 6.58
DUM 59761.42 6.61
PGT 59762.5 5.3
FRL 59766.3958 5.5
JTP 59766.4 5.7

JTP 59766.5 :5.8
FRL 59767.3902 5.4
FRL59768.393 5.5
NDQ 59768.4 5.7
JTP 59768.4 5.6
FRL 59769.3902 5.4
NDQ 59769.4 5.7
JPS 59769.54 5.4
PGT 59769.6 5.3
FRL 59770.3868 5.5
JTP 59770.4 5.6
BUK 59770.54 5.3
FRL59771.3833 5.5
PRO 59771.4 5.4
JTP 59771.4 5.3
FRL59772.3888 5.5
PRO 59772.4 5.5

JPS59772.48 5.3
PGT 59772.5 5.2
JTP 597725 5.3
JTP 59773.4 5.3
JTP 59774.5 :5.2
JTP 59774.5 5.2
FRL 59775.3819 5.4
PRO 59775.4 5.6
FRL 59776.3854 5.4
BUK 59776.4 5.2
JTP 59776.4 :5.4
JPS 59776.43 5.4
FRL 59777.3888 5.5
FRL 59778.3826 5.5
JTP 59778.4 5.3
FRL 59779.3847 5.5
JPS 59779.49 5.5
JTP 59779.5 :5.7
FRL 59780.3763 5.5
FRL 59782.3888 5.5
PRO 59782.4 5.5
NDQ 59782.4 5.8
JTP 59782.5 5.7
FRL 59783.3923 5.5
FRL 59784.3937 5.6
NDQ 59785.4 5.9
JTP 59785.4 5.7
ARN 59785.753 5.7
JTP 59786.4 5.7
FRL 59787.3868 5.6
PGT 59787.4 5.3
BFM 59788.3535 5.7
PRO 59788.4 5.8
BFM 59789.3556 5.6
NDQ 59790.4 6.0
BFM 59791.35 5.7
ARN 59791.832 5.9
FRL 59792.3784 5.6
BFM 59793.3472 5.7
BFM 59794.341 5.7
JTP 59794.4 6.0
FRL 59797.3666 6.0
NDQ59797.4 5.9
JTP 59797.5 :5.7
FRL 59798.3798 6.0
FRL 59799.3854 6.1
JTP 59799.4 5.7
NDQ 59800.4 6.2
FRL 59801.3805 6.2
FRL 59802.3645 6.2
FRL 59804.3812 6.2
BFM 59807.3347 6.0
JPS 59807.34 6.0
FRL 59809.3631 6.4
JTP 59809.4 6.5
FRL59811.3541 6.5
BUK 59811.39 6.5
FRL 59812.3534 6.8
BFM 59814.3465 6.6
PGT 59814.4 6.6
FRL 59815.352 6.8
JPS 59815.42 6.5
JTP 59816.3 :6.5
FRL 59819.3416 6.9
BUK 59819.39 6.7
PGT 59820.4 6.9
FRL 59821.3583 7.0
FRL 59826.3548 7.5
FRL 59828.3333 7.8
PRO 59833.4 7.7
PGT 59834.3 7.2
PGT 59840.3 7.4
BUK 59842.33 7.3
PGT 59844.3 7.4

1531+15 TAUA4SER
PGT 59762.5 6.0
BUK 59763.46 6.4
JTP 59768.4 6.7
PGT 59772.5 6.0
PGT 59777.4 6.0
JTP 59786.4 6.6
BFM 59787.3708
PGT 59787.5 6.1
BFM 59788.3549 6.4
BFM 59789.3569 6.3
BFM 59791.3514 6.5
BFM 59793.35 6.5
BFM 59794.3431 6.5
JTP 59797.5 :6.5
JTP 59799.4 6.7
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BFM 59807.3368 6.6
JTP 59809.4 6.7
BFM 59814.3479 6.5
PGT 59814.4 6.2
BFM 59819.3299 6.5
JTP 59828.4 6.7
PGT 59834.4 6.3
PGT 59840.3 6.4
JTP 59842.4 6.3
PGT 59844.3 6.4

1533+78 SUMI

PGT 59774.6 8.9
NDQ 59782.4 9.0
NDQ 59804.4 8.7
PGT 59814.4 8.9
PGT 59834.4 8.5
PGT 59840.4 8.6

1537+38 RRCRB

PGT 59762.5 7.6
NDQ59769.4 7.4
PGT 59769.6 7.3
PGT 59772.5 7.5
JPS59779.49 7.6
PGT 59787.5 7.3
PGT 59814.4 7.6
PGT 59820.4 7.7
PGT 59834.3 7.4
PGT 59840.3 7.4
PGT 59844.3 7.3

1544+28 RCRB

DUM 59679.48 5.9
DUM 59680.43 6.03
DUM 59691.44 6.02
DUM 59692.43 6.05
DUM 59695.37 6.02
DUM 59699.37 6.03
DUM 59702.43 6.03
DUM 59705.41 6.13
DUM 59707.43 5.97
DUM 59708.41 6.01
DUM 59710.39 6.04
DUM 59711.42 6.07
DUM 59713.41 6.02
DUM 59718.44 6.08
DUM 59720.4 6.05
DUM 59724.47 6.05
DUM 59727.46 6.07
DUM 5973143 6.1
DUM 59732.44 6.07
DUM 59740.45 6.06
DUM 59741.43 6.09
DUM 59742.42 6.04
DUM 59743.43 6.02
DUM 59746.45 6.07
FRL 59756.3902 6.3
FRL 59757.3937 6.3
DUM 59757.46 6.06
FRL 59759.3854 6.3
FRL 59762.4041 6.3
PGT 59762.5 6.1
FRL 59763.3923 6.3
BUK 59763.45 6.1
FRL 59764.3854 6.3
FRL 59765.3923 6.2
FRL 59766.3958 6.2
JTP 59766.4 6.3
FRL59767.3923 6.3
FRL 59768.3944 6.3
NDQ59768.4 6.1
JTP 59768.4 6.0
FRL 59769.3902 6.2
PGT 59769.6 6.0
FRL 59770.3868 6.3
FRL59771.3833 6.3
JTP 597714 6.1
FRL 59772.3888 6.3
PGT 597725 6.1
FRL59775.3819 6.3
FRL 59776.3854 6.3
BUK 59776.41 6.0
JPS59776.43 6.7
FRL59777.3888 6.2
FRL59778.3826 6.3
FRL 59779.3847 6.2
FRL 59780.3763 6.2
FRL 59782.3888 6.3

JTP 59782.6 6.0

FRL 59783.3923 6.3
FRL 59784.3937 6.3
BFM 59787.3625 6.1
FRL 59787.3868 6.2
PGT 59787.4 6.1
BFM 59788.3486 6.1
BFM 59789.3507 6.1
NDQ 59790.4 6.0
BFM 59791.3438 6.1
ARN 59791.837 6.0
FRL 59792.3756 6.3
JTP 59792.4 5.9
BFM 59793.3438 6.1
BFM 59794.3396 6.1
FRL 59797.3666 6.2
NDQ 59797.4 6.0
JTP 59797.6 :6.1
FRL 59798.3798 6.2
FRL 59799.3854 6.2
JTP 59799.4 :6.2
NDQ 59800.4 6.0
FRL 59801.3805 6.2
FRL 59802.3645 6.2
FRL 59804.3812 6.3
NDQ 59804.4 6.2
BFM 59807.3313 6.1
FRL 59809.3631 6.2
JTP 59809.4 :5.9
FRL 59811.3541 6.2
BUK 59811.38 5.7
FRL 59812.3534 6.2
PGT 59813.4 6.0
BFM 59814.3403 6.1
PGT 59814.4 6.1
FRL 59815.352 6.2
FRL 59817.3479 6.2
BFM 59819.3285 6.1
FRL 59819.3416 6.2
BUK 59819.39 6.0
PGT 59820.4 6.1
FRL 59821.3555 6.3
NDQ 59822.3 6.1
FRL 59826.3548 6.2
NDQ 59827.3 6.0
FRL 59828.3333 6.2
JTP 59828.4 :6.0
NDQ 59833.3 6.0
PGT 59834.3 6.2
FRL 59839.3451 6.2
NDQ 59840.3 6.0
PGT 59840.3 6.0
FRL 59840.343 6.2
PGT 59841.3 6.0
NDQ59842.3 5.9
BUK 59842.34 6.1
JTP 59842.4 :6.0
FRL 59843.3493 6.2
NDQ 59844.3 5.9
PGT 59844.3 6.1
NDQ 59851.3 6.0
FRL 59852.3506 6.3

DUM 59699.41 7.2
DUM 59702.43 7.15
DUM 59705.41 7.1
DUM 59707.43 7.2
DUM 59710.39 7.4
DUM 59713.41 7.5
DUM 59718.43 7.5
DUM 59720.45 7.5
DUM 59724.43 7.5
DUM 59727.47 7.4
DUM 59732.45 7.4
DUM 59733.46 7.5
DUM 59740.46 7.5
DUM 59748.44 7.8
DUM 59749.43 7.82
DUM 59757.43 8.0
DUM 59758.46 7.9
PGT 59762.5 8.1
PRO 59771.4 7.9
PGT 59772.5 8.3
PRO 59775.4 8.0
PGT 59777.4 8.3
PGT 59787.5 9.2
PRO 59788.4 8.9
BUK 59811.44 9.7
PGT 59814.4 9.7
BUK 59819.38 10.1
PGT 59820.4 9.8
PGT 59834.4 10.0
PGT 59840.3 11.1
BUK 59842.33 10.7

1546+39 VCRB

PGT 59762.5 11.0
NDQ 59768.4 11.6
PGT 59769.6 10.8
PGT 59772.5 10.8
PGT 59787.5 10.8
PGT 59814.4 9.7
PGT 59820.4 9.2
PGT 59834.4 8.9
PGT 59840.3 9.1
JPS 59842.33 8.5
PGT 59844.3 9.0

1552+29 ZCRB

PGT 59762.5 13.0
NDQ 59768.4 12.7
PGT 59769.6 :13.1
PGT 59772.5 12.7
JPS 59779.48 11.3
PGT 59787.4 10.1
BUK59811.4 9.1
PGT 59814.4 9.1
JPS 59820.35 9.3
PGT 59820.4 9.4
PGT 59834.3 9.9
PGT 59840.3 9.8
BUK 59842.35 9.7
PGT 59844.3 9.7

1544+28 TTCRB

1553+26 NSV07370

BUK 59763.46 11.5
PRO 59775.4 11.3

BUK 59776.41 11.0
BUK 59811.38 11.7
BUK 59819.39 11.6

PGT 59762.5 10.2
NDQ 59768.4 10.0
PGT 59769.6 9.9
PGT 59772.5 9.8
JPS59779.49 9.8
PGT 59787.5 9.4
PGT 59814.4 9.1
JPS 59820.34 9.6
PGT 59820.4 9.4
PGT 59834.3 9.6
PGT 59840.3 9.9
PGT 59844.3 9.9

1546+15 RSER

DUM 59679.48 8.24
DUM 59691.43 7.6
DUM 59692.42 7.5
DUM 59695.42 7.5

NDQ 59769.38 9.4

1554-22 DELTASCO

DUM 59731.41 1.56
DUM 59758.47 1.52

FRL 59756.3895 9.7
FRL 59757.3937 9.7
FRL 59762.402 9.7
PGT 59762.4972 9.5
FRL 59763.3902 9.7
FRL 59764.3854 9.7
FRL 59765.3923 9.7
FRL 59766.3986 9.7
JTP 59766.4 10.0
FRL 59767.3861 9.6
NDQ 59768.38 9.5
FRL 59768.3902 9.7
NDQ 59769.38 9.5
FRL 59769.3881 9.6

PGT 59769.5694 9.5
FRL 59770.3868 9.7
FRL59771.3812 9.7
FRL59772.3833 9.6
PGT 59772.4972 9.6
FRL 59775.3798 9.7
FRL 59776.3854 9.7
FRL 59777.3888 9.7
FRL59778.3812 9.7
FRL59779.3833 9.8
FRL 59780.3763 9.8
NDQ 59782.37 9.5
FRL 59782.3868 9.7
FRL 59783.3902 9.7
FRL59784.393 9.8
NDQ 59785.37 9.9
FRL 59787.3854 9.7
PGT 59787.4416 9.5
PRO 59788.4 9.2
NDQ 59790.36 10.1
FRL 59792.3756 9.9
NDQ 59797.36 9.9
FRL 59797.3666 9.7
FRL 59798.3798 9.8
NDQ 59799.35 9.8
FRL 59799.3854 9.9
NDQ 59800.35 10.1
FRL 59801.3791 10.1
FRL 59802.3624 10.1
NDQ 59804.35 10.2
FRL 59804.3784 10.2
FRL 59809.359 10.2
FRL59811.3534 10.3
FRL59812.352 10.1
PGT 59813.3777 9.7
PGT 59814.3652 9.6
FRL 59815.3506 10.1
FRL59817.3451 10.2
FRL 59819.3402 10.0
PGT 59820.4048 9.6
NDQ 59822.3222 10.2
NDQ 59827.3152 10.1
FRL 59828.3298 10.1
NDQ 59833.3035 10.2
PGT 59834.3368 9.6
NDQ 59840.2931 10.1
PGT 59840.325 9.6
PGT 59841.318 9.6
NDQ 59842.2924 10.1
NDQ 59844.2896 10.0
PGT 59844.3305 9.6
NDQ 59851.2792 10.1

1559+47 XHER

PGT 59769.6 6.3
BFM 59787.3764 6.9
BFM 59788.3576 6.9
BFM 59789.3597 6.9
BFM 59791.3542 6.9
BFM 59793.3514 7.0
BFM 59794.3451 6.9
NDQ 59797.4 7.0
BFM 59807.3396 7.0
BFM 59814.3493 7.0
BFM 59819.3319 7.0
PGT 59820.4 6.7
PGT 59834.4 6.6
PGT 59840.4 6.4
PGT 59844.4 6.4

PRO 59775.4 12.2
PRO 59788.4 12.8
NDQ 59797.4 12.6
PRO 59830.4 12.8

PGT 59774.6 10.2
PGT 59814.4 10.2
PGT 59834.4 10.2
PGT 59840.4 10.2

1602+10 USER

NDQ59799.4 11.9

JPS 59762.45 10.2
JPS59776.37 10.7
JPS59779.42 10.8

1611+38 WCRB

PGT 59762.5 9.9
NDQ 59768.4 10.4
PGT 59769.6 9.9

PGT 59772.5 10.2
PGT 59787.5 11.2
PGT 59814.4 12.7

PGT 59774.6 9.2
PRO 59782.4 8.8
PGT 59814.4 6.8
PGT 59834.4 7.0
PGT 59840.4 7.2
NDQ 59842.4 7.5

JPS 59763.56 10.0
JPS 59807.4 8.4
JPS 59820.35 8.9
JPS 59842.35 9.6
JPS 59848.34 9.4

1640+12 UVHER

1621-12 VOPH

JPS 59842.36 9.7

JPS$59776.38 9.3
PGT 59777.4 9.7

1621+19 UHER

BUK 59763.5 11.5
PRO59771.4 11.2
PGT 59772.5 11.4
PRO 59775.4 11.3
PRO 59788.4 11.3
NDQ59797.4 11.8
PGT 59820.4 11.4
PRO 59830.4 11.1

1625+42 GHER

BUK 59763.47 4.9
PGT 59769.6 5.3
BFM 59787.3806 5.0
BFM 59788.3604 5.2
BFM 59789.3625 5.2
BFM 59791.3563 5.3
BFM 59793.3528 5.0
BFM 59794.3458 5.0
NDQ59797.4 5.3
BFM 59807.3417 5.5
BFM 59814.3514 5.3
BFM 59819.3347 5.3
PGT 59820.4 5.3
PGT 59834.4 5.3
PGT 59840.4 5.2
PGT 59844.4 5.4

1628-15 TOPH

1640+25 AHHER

PDJ 59782.475 Y 13.3
PRO 59788.4 12.3
PGT 59820.4486 11.0

PGT 59768.5 10.1
JPS 59776.36 10.8

1647+05 RXOPH

JPS 59762.49 9.5
JPS 59769.53 9.7
JPS59776.4 9.9

1647+15 SHER

JPS 59763.56 7.5
NDQ59797.4 7.5
PGT 59820.4 8.1
PGT 59834.4 8.7
PGT 59840.4 9.0
PGT 59844.4 9.1

1652-02 SSOPH

JPS 59414.58 10.4
JPS 59776.39 9.5
PGT 59777.4 10.0
JPS 59779.43 9.6
JPS 59807.39 7.8
PGT 59841.3 9.2

JPS59776.4 12.2
JPS 59807.36 11.2
JPS59820.33 10.2
JPS59842.31 9.6
JPS59848.31 9.8

1628+07 SSHER

JPS59763.56 11.1
PGT 59777.4 11.9

1631+37 WHER

BUK 59763.48 <13.2
PGT 59769.6 <13.5
PGT 59772.5 <14.0
NDQ59797.4 <12.4
BUK 59799.48 <12.4
BUK 59811.41 13.0
BUK 59819.42 12.1
PGT 59820.4 12.7
PGT 59834.4 11.8
PGT 59840.4 11.5
BUK 59841.38 11.0
PGT 59844.4 11.3

1631+72 RUMI

PGT 59774.6 9.6
NDQ 59782.4 9.6
NDQ 59804.4 9.9
PGT 59814.4 10.1
PGT 59834.4 10.1
PGT 59840.4 10.0

1654-26 EROPH

KCH 59581.226 5.36
KCH 59720.398 6.85
KCH 59723.407 6.36
KCH 59726.378 7.17
KCH 59727.37 7.21

KCH 59727.376 7.17
KCH 59728.376 7.27
KCH 59728.38 7.21

FRL 59756.3972 6.4
FRL 59762.4041 6.8
FRL 59766.3958 6.6
FRL 59768.393 6.6

FRL 59772.3888 6.9
FRL 59775.3819 6.9
FRL 59779.3868 7.0
FRL 59782.393 7.0

FRL 59784.3937 6.9
FRL 59787.3881 7.0
FRL 59797.3715 6.6
FRL 59799.393 6.6

FRL 59804.3812 6.6
FRL 59809.3631 6.9
FRL59812.3534 6.8
FRL 59817.3479 6.6
FRL 59819.3416 6.8
FRL 59821.3597 6.7
FRL 59826.3555 6.5
FRL 59828.3333 6.6
FRL 59839.3451 6.6
FRL 59843.3493 6.4

1654+35 HZHER

1632+66 RDRA

PRO 59788.4 14.1

JPS$59772.48 9.5

1656+31 RVHER



JPS 59763.55 10.0
JPS 59779.49 9.6
NDQ 59800.4 10.2

1657+22 SYHER

PGT 59769.6 12.2
JPS 59807.41 8.6
PGT 59820.4 8.5
PGT 59834.4 8.7
PGT 59840.4 9.3
PGT 59844.4 9.5

PGT 59777.4 11.7
PGT 59841.3 10.6

1756+54 VDRA

JPS 59772.49 10.0

1717+23 RSHER

1757+18 WZHER

PGT 59769.6 12.6
NDQ59797.4 11.8
PGT 59820.4 10.0
PGT 59834.4 9.7
PGT 59840.4 9.4
JPS 59844.33 9.0
PGT 59844.4 9.1

1659-12 UXOPH

1725+17 UZHER

JPS59762.48 10.7
JPS 59769.53 11.7
JPS59776.37 12.3
JPS59783.43 13.2
JPS 59787.38 13.8
JPS 59807.36 <13.8
JPS59811.36 14.0
JPS59815.45 13.2
JPS59820.33 12.7
JPS$59842.32 11.0
JPS59848.31 10.4

1702-15 ROPH

PGT 59844.4 <13.3

JPS59763.55 11.3

CAS 59792.393 Q<16.6
CAS 59794.375 Q<16.6

CAS 59792.432 Q<16.8
CAS 59794.417 Q<16.1

1816+31 TULYR

PGT 59826.5 10.7

JTP 59809.4 6.4
JTP 59809.4 :6.5
JTP 59816.3 : 6.4
JTP 59828.4 6.4
JTP 59842.4 6.3
JTP 59842.4 6.4

1817+30 TVLYR

1839+22 AEHER

PGT 59826.5 11.0

1822+24 SVHER

1802+31 VI1008HER

CAS 59792.398 Q<16.4
CAS 59794.381 Q<16.4

PGT 59840.4 <13.4
PGT 59844.4 <13.4

PGT 59820.5 11.6
PGT 59840.4 9.0
JPS 59842.36 8.8
PGT 59844.4 8.9

1841+34 RYLYR

1823+06 TSER

NDQ 59790.4 <13.2

1728+09 RUOPH

1803+05 V4260PH

JPS 59762.49 11.5
PGT 59768.5 10.9
JPS 59769.55 10.8
JPS 59776.4 10.6
PGT 59777.4 10.6
JPS 59783.42 10.0
JPS 59807.39 9.2
JPS 59815.44 9.3
PGT 59841.4 10.6

CAS 59792.408 Q 12.65
CAS 59794.391 Q12.5!

CAS 59792.414 Q<15.7
CAS 59794.394 Q<15.7

JPS 59769.56 10.2
JPS 59779.44 10.5
JPS 59793.45 10.8

1826+06 BIOPH

JPS59769.56 11.2
JPS59779.44 11.0
JPS59793.46 12.5

1804+45 DQHER

1826+21 ACHER

JPS59762.48 7.7
BUK 59763.4 7.4
PGT 59768.5 7.6
PRO 59775.4 8.1
JPS 59776.36 7.5
PGT 59777.4 7.8
PRO 59792.4 8.7
BUK 59811.37 8.4

1706+27 RTHER

NDQ 59799.4 <12.9

1707+40 V939HER

DUM 59679.49 8.4
DUM 59680.45 8.11
DUM 59691.44 8.4
DUM 59692.46 7.91
DUM 59695.42 7.94
DUM 59705.43 7.98
DUM 59707.42 7.9
DUM 59720.47 8.54
DUM 59724.47 8.6
DUM 59731.45 8.68
DUM 59748.44 8.55
DUM 59757.48 8.62

1714+01 ZOPH

JPS$ 59763.48 8.0
PGT 59768.4 8.4
JPS 59769.54 8.2
JPS 59776.38 8.2
PGT 59777.4 8.4
PGT 59841.3 9.5

1714+02 V21130PH

DUM 59691.45 6.9
DUM 59695.45 6.96
DUM 59705.45 6.39
DUM 59707.43 6.4
DUM 59711.43 6.7
DUM 59713.42 6.7
DUM 59720.44 6.7
DUM 59724.44 6.41
DUM 59728.41 6.96
DUM59731.4 6.7
DUM 59732.46 6.7
DUM 59733.49 6.7
DUM 59740.47 7.0
DUM 59741.44 6.94
DUM 59742.44 6.95
DUM 59743.43 7.04
DUM 59746.45 7.04
DUM 59748.46 6.88
DUM 59757.46 6.7
DUM 59758.42 6.39
DUM 59759.45 6.33

1717+07 UZOPH

1744-06 RSOPH

PGT 59777.4458 10.5
PRO 59779.4 10.5
PRO 59792.4 10.2
NDQ 59799.36 11.3
NDQ 59800.36 11.1
NDQ 59804.36 11.3
NDQ 59822.3375 11.2
NDQ 59827.327 11.0
NDQ 59833.3146 11.2
PRO 59833.4 10.6
NDQ 59840.3042 11.3
NDQ59842.3 11.3
NDQ 59844.2993 11.2
NDQ 59851.2903 11.1

JPS 59762.5 10.3
JPS 59769.56 10.7
JPS 59779.43 10.9

JTP 59766.5 : 6.7
JTP 59766.5 6.7
JTP 59768.4 6.8
JTP 59768.4 :6.8
JTP 59771.4 6.6
JTP 59771.4 :6.6
JTP 597714 :6.7
JTP 59786.4 6.6
JTP 59786.4 : 6.6
JTP 59792.4 7.4
JTP 59792.4 :7.2
JTP 59794.4 6.8
JTP 59794.4 :6.6
JTP59794.4 7.1
JTP 59797.5 6.7
JTP 59799.4 6.2
JTP 59799.4 : 6.6
JTP 59799.4 : 6.8
JTP 59809.4 6.7
JTP 59828.4 6.7
JTP 59842.4 6.6
JTP 59842.4 6.7

CAS 59792.405 Q 14.4

PGT 59769.6 8.2
NDQ 59797.4 8.0
PGT 59820.5 9.0

1811+03 RYOPH

PGT 59820.5 8.0
PGT 59840.4 7.7
PGT 59844.4 7.8

1841+37 AYLYR

CAS 59792.444 Q<16.
NDQ 59799.36 <12.9
NDQ 59800.36 <12.9
NDQ 59804.37 <13.3
NDQ 59822.3402 <13.3
NDQ 59827.3333 <13.4
NDQ 59833.3187 <13.4
NDQ 59840.3083 <13.4
NDQ 59842.3042 <13.4
NDQ 59844.3063 <13.4
NDQ 59851.2944 <13.4

1841+37 SUS.VER.

JPS59763.42 12.4
BUK 59763.52 12.7
BUK 59768.55 12.7
BUK 59770.56 12.8
BUK 59776.42 12.8
NDQ 59790.4 12.7
BUK 59799.49 12.9
BUK 59811.42 12.9
BUK 59819.47 13.1

JPS 59397.5 12.8
NDQ 59790.4 10.5
JPS 59793.44 10.4
JPS 59815.48 9.9
PGT 59826.5 10.1
JPS 59845.37 10.3

1828+36 TLYR

PGT 59769.6 8.6
PDJ 59779.3799 Y 8.5
NDQ 59785.4 9.2
PDJ 59816.3375 Y 8.6
PGT 59826.5 8.3
PDJ 59844.3187 Y 8.8

1831+38 LLLYR

ARN 59785.805 <13.3

CAS 59792.44 Q<16.6

NDQ 59827.3312 <14.2
NDQ 59833.3174 <13.2
NDQ 59840.3063 <14.2
NDQ 59842.3028 <14.2
NDQ 59844.3021 <13.2
NDQ 59851.2931 <14.2

JPS59763.47 8.0
PGT 59777.4 8.6
JPS 59779.44 8.8
JPS59793.43 9.1
PGT 59841.4 <13.2

1831+46 SZLYR

PGT 59826.5 10.9

1832+25 RZHER

1811436 WLYR

JPS 59769.6 <14.5

PGT 59769.6 10.6
NDQ 59785.4 8.9
JPS 59815.48 8.3
PGT 59826.5 8.1
JPS 59845.36 8.2

1813+06 BCOPH

JPS 59815.45 10.6
JPS59842.35 9.5
JPS 59848.34 9.9

PDJ 59782.4431 Y 15.
CAS 59794.412 Q 15.25

1814+06 AYOPH

1755+19 RYHER
JPS 59763.55 11.8
JPS 59807.4 9.3
JPS59815.43 9.1
PGT 59820.5 9.2
PGT 59840.4 9.1
JPS 59844.34 8.6
PGT 59844.4 9.2

JPS59842.35 11.2
JPS 59848.35 11.0

CAS 59792.436 Q<17.0
CAS 59794.421 Q<16.1

1815+50 DVDRA

1833+08 XOPH

JPS 59769.56 8.0
PRO 59779.4 8.4
BFM 59789.3708 7.4
BFM 59807.3472 7.3
BFM 59814.3549 7.0
JPS59815.46 7.1

KCH 59581.224 6.39
KCH 59711.374 7.21
KCH 59720.397 6.9
KCH 59723.405 6.9
KCH 59725.417 7.17
KCH 59726.375 7.08
KCH 59727.371 7.19
KCH 59728.373 7.1
KCH 59728.379 7.15
JTP 59766.5 6.4

JTP 59768.4 6.4

JTP 59771.4 6.5
JTP59771.4 6.4

JTP 59782.6 6.5

JTP 59786.4 6.5

JTP 59792.4 6.4

JTP 59794.4 6.5

JTP 59797.5 6.5

JTP 59799.4 6.4

NDQ 59800.37 13.2

NDQ 59804.37 13.2

NDQ 59822.343 13.1
NDQ 59827.3368 13.4
NDQ 59833.3215 13.4
NDQ 59840.3118 13.6
NDQ 59842.3063 13.6
NDQ 59844.3083 13.4
NDQ 59851.2965 13.4

1842-05 RSCT

DUM 59724.49 5.77
DUM 59727.5 5.7
DUM 59731.47 5.79
DUM 59733.47 5.82
DUM 59740.47 5.7
DUM 59741.45 5.81
DUM 59743.45 5.78
DUM 59746.46 5.63
DUM 59748.45 5.71
DUM 59757.42 5.73
DUM 59758.47 5.72
DUM 59759.47 5.63
BUK 59763.53 5.1
FRL 59764.3909 5.5
FRL 59766.4055 5.5
FRL59767.3923 5.4
BUK 59768.57 5.4
FRL 59769.3902 5.5
FRL59775.3819 5.5
FRL 59779.3868 5.6
FRL 59782.3937 5.8
FRL59783.3923 5.9
FRL 59787.3881 6.0
PRO 59792.4 5.5
FRL 59797.3715 6.0
FRL 59799.3923 6.0
BUK 59799.5 5.5
FRL 59801.3805 6.0
FRL 59802.3645 6.0
FRL 59804.3812 6.0
BUK 59811.5 5.3
FRL 59817.3479 6.0
FRL 59819.3416 6.0
BUK 59819.44 5.4
FRL 59821.3597 6.0
FRL 59826.3548 6.0
FRL 59828.3333 6.0
FRL 59839.3451 6.0
BUK 59841.39 5.2
BUK 59842.38 5.4
FRL 59843.3493 6.0
FRL 59852.3506 6.1

1842+43 RWLYR

NDQ 59790.4 <13.4

1859-05 VAQL

BFM 59791.3632 7.2
BFM 59793.359 7.1
BFM 59794.35 7.1
BFM 59807.3472 7.5
BFM 59814.3604 7.1
BFM 59819.3368 7.2

1859+16 V1413AQL

CAS 59792.459 Q12.15
CAS 59794.432 Q12.1

1901+08 RAQL

BFM 59794.3646 10.3
BFM 59807.3611 10.3
BFM 59814.3785 10.4

NDQ 59822.4 10.8
PGT 59826.5 10.6
NDQ 59827.3 10.4
NDQ 59833.3 10.6
NDQ 59844.3 10.4
NDQ 59851.3 10.4

1903+33 ABLYR

PGT 59826.5 11.7

1904+43 MVLYR
CAS 59792.464 Q 14.05
CAS 59794.437 Q 14.05
NDQ 59827.3423 <14.1
NDQ 59833.3271 <14.1
NDQ 59840.3153 <14.1
NDQ 59842.309 <14.1
NDQ 59844.3125 <13.9
NDQ 59851.3 <14.1

NDQ 59785.4 <12.6
PGT 59826.5 <12.9

CAS 59792.467 Q 14.05
CAS 59794.442 Q<16.2




1908-18 RXSGR

JPS59762.51 9.8
JPS 59769.57 9.5
JPS$ 59779.44 9.6
JPS 59787.46 9.4
JPS 59807.35 10.3
JPS59820.36 11.0

1909+25 SLYR

FRL59817.3708 11.0
PGT 59826.5215 10.7
FRL 59828.3402 11.0
FRL 59834.3513 10.9
FRL 59836.343 10.9

FRL 59839.3381 10.9
FRL 59843.3298 11.0
FRL 59844.3381 11.0
FRL 59845.3333 11.0
FRL 59852.3527 10.7

NDQ 59785.4 <13.8

1921+50 CHCYG

1909+33 RSLYR

NDQ59790.4 <13.4

1909+41 RULYR

NDQ 59790.4 <13.3
PGT 59826.5 13.3

1910-17 TSGR

JPS59762.51 8.2
JPS 59769.57 8.4
JPS 59779.45 8.4
JPS 59807.35 7.8

1910-19 RSGR

JPS 59769.57 7.6
JPS59779.44 7.8
JPS59820.36 8.7

1910+46 SSLYR

JPS59793.45 10.6
JPS59815.48 9.9
PGT 59826.5 9.8
JPS59845.38 9.4

1911-00 FOAQL
CAS 59792.472 Q15.9
CAS 59794.45 Q<15.5

1913+37 V587LYR
CAS 59792.475 Q<16.6
CAS 59794.454 Q<16.

1913+49 TZCYG

JTP 59766.4 6.9
PRO 59782.4 7.4
NDQ 59799.38 6.7
FRL59799.3972 7.1
FRL 59817.3576 6.7
PGT 59820.6 6.5
NDQ 59822.4 6.7
NDQ 59827.4 6.5
PGT 59831.6 7.0
FRL 59840.3402 7.1
PGT 59842.5 6.8
FRL 59843.3493 7.1

JTP 59766.5 6.6
JTP 59768.4 6.6
JTP 59771.4 6.6
JTP 59782.6 : 6.6
JTP 59786.4 : 6.6
JTP 59792.4 6.6
JTP 59794.4 6.6
JTP 59797.5 6.6
JTP 59797.5 6.5
JTP 59799.4 6.6
JTP 59809.4 6.6
JTP 59809.5 6.6
JTP 59816.3 :6.5
JTP 59828.4 6.6
JTP 59842.4 6.6

CAS 59792.487 Q<16.0
CAS 59794.465 Q<16.0

1929+28 TYCYG

CAS 59794.482 Q 16.3

CAS 59827.348 13.0
PGT 59842.6 11.7

1945+42 DFCYG

2002+09 HIAQL

PGT 59842.5 11.6

1946+04 XAQL

JPS59762.52 12.3
JPS 59769.58 11.5
JPS 59779.48 10.9
BFM 59793.3736 9.8
JPS 59798.49 9.0
BFM 59807.3514 9.0
BFM 59814.3688 9.4

JPS 59820.41 9.9

1946+32 CHICYG

1924+20 NQVUL

1930+31 V795CYG

CAS 59792.482 Q<15.6

CAS 59794.47 Q<16.2

1925+45 AWCYG

1932+02 V1141AQL

PGT 59820.6 8.9
PGT 59831.6 8.7
PGT 59842.5 8.9

CAS 59792.493 Q<16.9

1932+27 EHCYG

1925+76 UXDRA

KCH 59581.228 6.7

KCH 59581.327 6.57
KCH 59618.423 6.62
KCH 59645.432 6.74
KCH 59646.331 7.23
KCH 59646.414 7.27
KCH 59726.381 7.14
KCH 59727.374 7.26
KCH 59728.378 7.26

1927-00 ESAQL

NDQ 59833.3 11.8
NDQ 59844.3 11.4
NDQ59851.3 11.7

PGT 59820.6 10.7
PGT 59831.6 10.6
PGT 59842.5 10.6

1915+17 WSGE

1927+34 DDCYG

JPS 59763.44 10.8
JPS 59781.44 10.4
PGT 59831.6 10.5

JPS 59763.45 11.5
JPS59781.43 11.8

1933+11 RTAQL

JPS 59779.47 10.9
JPS 59792.47 11.5
JPS 59798.49 12.0

JPS 59779.47 10.6
JPS 59792.47 10.1
JPS 59798.49 10.3
JPS59811.38 10.5
JPS 59815.46 10.8

DUM 59679.5 5.53
DUM 59691.45 5.22
DUM 59692.45 5.25
DUM 59695.44 5.26
DUM 59699.43 5.09
DUM 59705.42 5.4
DUM 59707.42 5.4
DUM 59710.38 5.44
DUM 59711.41 5.43
DUM 59713.41 5.48
DUM 59718.42 5.54
DUM 59720.4 6.03
DUM 59731.43 6.73
DUM 59732.43 6.74
DUM 59733.43 6.76
DUM 59740.43 6.92
DUM 59741.46 7.04
DUM 59742.43 7.09
DUM 59743.46 7.05
DUM 59746.44 7.1
DUM 59748.42 7.16
DUM 59749.42 7.22
DUM 59757.45 7.8
PRO 59782.4 8.9

1946+35 CICYG

JPS 59783.46 11.7
JPS59792.46 11.7
JPS59798.5 11.8

JPS59815.47 12.1

PGT 59842.6 <13.3

2003+17 WZSGE

2012+47 V1488CYG

JTP 59773.4 43
JTP 59794.4 4.2
JTP 59799.4 4.2
JTP 59809.5 3.9
JTP 59828.4 4.2
JTP 59842.4 43

2014+34 AUCYG

JTP 59766.4 :4.8
JTP 59773.4 4.8
JTP 59782.6 :4.8
JTP 59794.4 5.2
JTP 59799.4 4.9
JTP 59816.3 4.8
JTP 59842.4 4.9

NDQ 59790.41 <13.1
NDQ 59799.38 <13.1
NDQ 59800.37 <13.4
NDQ 59804.37 <12.8
NDQ 59822.3715 <13.4
NDQ 59827.3527 <13.1
NDQ 59833.3347 <13.1
NDQ 59840.3187 <13.1
NDQ 59842.3132 <14.1
NDQ 59844.3208 <13.1
NDQ 59851.3063 <13.1

JPS59779.46 11.4
JPS59792.48 10.8
JPS 59798.5 10.8
JPS59811.37 9.9
JPS 59815.47 10.5
JPS59843.44 10.8

2007+15 SAQL

PGT 59826.5 9.8
CAS 59827.376 10.3

2014+37 WXCYG

PGT 59831.6 11.6
PGT 59842.6 11.6

PGT 59826.5395 13.2

2016+47 UCYG

FRL 59765.4034 10.0
FRL 59780.3937 10.0
FRL 59787.3923 10.0
FRL 59792.3854 10.6
FRL 59811.3638 10.0
FRL 59817.352 10.0
FRL 59826.3534 10.0
PGT 59842.6 8.7

2026+11 RZDEL

1934+28 BGCYG

JPS 59763.44 11.0
JPS59781.43 11.9
JPS 59820.41 12.8
PGT 59831.6 <12.6

PGT 59831.6 11.7
PGT 59842.6 11.9

1947+58 V542CYG

CAS 59794.486 Q<16.3

JPS 59762.55 11.8

1927+45 AFCYG

1934+49 RCYG

1949+33 V449CYG

1915+32 AMLYR

JPS59776.41 12.7
JPS 59793.44 13.5

1916+37 ULYR

JPS59763.43 9.3
NDQ 59785.4 9.7
JPS59787.5 9.5

PGT 59826.5 9.5

1918+31 ANLYR

JPS59763.41 9.2
JPS59776.41 10.1
JPS59781.42 9.8
JPS59793.43 11.2

1919+29 BFCYG

PGT 59831.6 10.6

1921+21 WWVUL
JTP 59766.5 10.9
FRL 59769.4062 10.6
FRL 59784.4076 10.8
FRL 59797.384 10.9
FRL59811.3722 11.0

DUM 59679.49 7.79
DUM 59680.44 7.75
DUM 59691.45 7.74
DUM 59692.46 7.77
DUM 59695.43 7.74
DUM 59699.4 7.77
DUM 59702.44 7.6
DUM 59705.44 7.71
DUM 59707.42 7.75
DUM 59718.44 7.79
DUM 59720.42 7.77
DUM 59724.42 7.96
DUM 59727.43 7.75
DUM 59731.46 7.79
DUM 59732.43 8.4
DUM 59733.45 8.4
DUM 59740.43 8.45
DUM 59741.46 8.35
DUM 59742.43 8.3
DUM 59746.47 8.4
DUM 59748.45 8.3
DUM 59749.44 8.3
DUM 59757.44 8.38
DUM 59758.47 8.3
DUM 59759.45 8.41
PGT 59820.6 7.4
PGT 59831.6 7.7
PGT 59842.5 7.4

JTP 59766.5 8.9
PGT 59820.6 <12.8

1935+09 RVAQL

JPS 59815.47 12.4
JPS 59843.43 9.0

JTP59842.4 :7.5
JTP59842.4 :7.4
JTP 59842.5 7.6

1950+55 CUCYG

2007+15 RWAQL

JPS59762.53 9.5
JPS 59769.62 9.5
JPS$59792.49 9.8
JPS59798.5 10.1

JPS 59779.47 <14.0
JPS 59807.37 13.7
JPS 59815.42 13.7
JPS 59820.39 13.9

2029+18 AGDEL

JPS59779.47 12.3
JPS59792.51 11.3
JPS59798.51 9.1

JPS 59807.38 11.0
JPS59815.44 11.3

2029+62 BFCEP

JPS 59798.56 11.2

2009-06 ZAQL

1937+16 HMSGE

1951-09 UUAQL

CAS 59794.478 Q 11.95

CAS 59842.354 Q<15.9

1939+27 YZVUL

1953-08 RSAQL

JPS59762.52 8.8
JPS59769.57 9.1
JPS 59779.45 9.7
JPS59792.46 11.2
JPS59798.48 12.6

PGT 59831.6 <13.3

JPS 59781.47 14.0

2009+16 RSGE

1939+54 V369CYG

1955+17 VZSGE

PGT 59826.5 8.6

JPS 59798.56 9.8

1940+48 RTCYG

PGT 59820.6 7.2
PGT 59826.5 7.2
PGT 59831.6 7.4
PGT 59842.5 7.9

1943+48 TUCYG

1928+03 V1294AQL

PGT 59820.6 <12.8

KCH 59725.424 6.7
KCH 59726.382 6.74

1955+33 V482CYG

2009+38 RSCYG
PGT 59831.6 7.4
PGT 59842.6 7.5

NDQ 59822.4 <13.3
NDQ 59827.4 13.1
NDQ 59833.4 13.0
NDQ 59840.3 12.6
NDQ 59842.3 12.6
NDQ 59844.3 12.5
NDQ 59851.3 12.3

2010+08 RDEL

JPS 59762.54 8.2
PRO 59779.4 8.5
JPS59781.48 7.6
PRO 59792.4 8.2

PDJ 59779.4313 Y 13.6
PDJ 59816.3674 Y 15.0

JPS 59815.43 11.7
JPS59843.44 11.8

PRO 59780.4 11.9
PRO 59792.4 11.7



2038+16 SDEL

BUK 59768.54 10.0
BUK 59799.51 9.9
BUK 59811.47 9.7
JPS 59815.44 10.0
BUK 59819.51 9.5
BUK 59841.42 9.4

JPS 59769.59 10.6
JPS 59781.46 10.6
JPS 59792.5 10.8
JPS 59798.55 11.7
JPS59811.4 11.8
JPS 59820.38 12.3

PGT 59841.6 8.8

2139+37 RVCYG

2138+31 V1760CYG

2138+43 SSCYG

2105+58 UYCEP

2038+47 VCYG

PGT 59831.6 10.4
PGT 59842.6 10.1

PDJ 59782.4153 Y 13.7
PDJ 59816.3903 Y 12.1

2105+87 XUMI

2039-05 YAQR

JPS$ 59769.58 14.0
JPS59779.45 13.3

NDQ 59769.4 <13.3
NDQ 59842.4 <13.3

2106-09 VYAQR

2039+18 ESDEL

CAS 59842.382 Q<16.2

JPS59848.36 12.2

2108+12 REQU

2040+16 TDEL

BUK 59768.52 <12.9
BUK 59799.52 <12.9
BUK 59811.47 <12.5
JPS59815.44 13.5
BUK 59819.51 13.5
BUK 59841.42 12.8

2040+17 UDEL

JPS 59843.45 11.0
JPS 59848.37 10.6

2108+18 ASPEG

JPS 59781.49 11.7
JPS 59793.49 10.2
JPS 59798.53 9.7
JPS59811.42 9.4
JPS 59815.49 9.8

JPS 59815.44 7.5

2108+68 TCEP

2041-04 WAQR
JPS 5944451 12.6
JPS59769.58 11.4
BUK 59770.58 10.9
JPS 59779.45 11.6
JPS59792.49 12.2
BUK 59799.54 13.0
JPS59811.41 12.4
BUK 59811.45 13.2
BUK 59819.48 13.3
JPS59820.37 12.5
BUK 59841.4 <13.3
JPS59848.38 14.4

2041+04 BRDEL

JPS 59783.46 10.7
JPS59792.5 10.7

JPS59798.51 11.3
JPS 59807.37 11.5

2044-05 TAQR

JPS59769.58 9.9

BUK 59770.58 10.2
JPS 59779.46 10.4
BUK 59799.54 12.0
BUK 59811.46 12.7
BUK 59819.49 13.0
JPS 59820.38 12.6
BUK 59841.41 13.1
JPS59848.39 12.8

FRL 59763.4048 7.0
FRL 59780.3923 7.4
FRL 59797.3798 7.1
FRL 59843.3402 8.1

JPS 59769.59 13.3
JPS 59781.45 12.6
JPS59792.5 11.7
JPS 59798.54 10.6
JPS59811.4 9.2
JPS59820.38 9.8

2113+34 UPSCYG

JTP 59797.5 4.1
JTP 59809.4 :4.1

2117421 SWPEG

JPS 59843.39 9.0

2122+16 TVPEG

JPS59783.48 9.3
JPS59793.49 9.3

2125-03 VZAQR

2131439 V632CYG

2050+17 XDEL

CAS 59842.402 Q<16.1

FRL59762.409 11.8
FRL59763.3944 11.8
FRL 59764.3958 9.4
FRL 59765.3972 8.7
FRL 59766.4062 8.5
FRL 59767.3944 8.9
FRL 59768.3986 9.2
FRL 59769.3923 9.3
FRL 59770.3902 9.4
FRL59771.3854 9.6
FRL 59772.3861 9.6
FRL 59775.3861 10.7
FRL 59776.3888 10.9
FRL59777.393 11.8
FRL59778.3868 11.8
FRL 59779.3875 11.8
PDJ 59779.4083 Y 11.9
FRL 59780.384 11.8
NDQ 59782.38 11.7
PDJ 59782.3903 Y 11.9
FRL59782.3923 11.8
FRL 59783.3958 11.8
FRL59784.3972 11.7
NDQ 59785.38 11.6
PDJ 59785.4021 Y 11.6
FRL 59787.3888 11.8
FRL59792.3819 11.6
FRL 59797.3722 11.8
FRL 59798.3854 11.7
NDQ 59799.38 11.5
FRL 59799.3895 11.5
NDQ 59800.37 11.4
FRL 59801.3833 11.8
FRL 59802.368 11.8
NDQ 59804.38 10.7
FRL 59804.384 10.8
FRL59811.3597 9.1
FRL 59812.3548 8.7
FRL 59815.3486 9.3
PDJ 59816.35 Y 9.2
FRL59817.35 9.5

FRL 59818.3736 9.6
PGT 59820.6229 10.2
FRL 59821.3548 10.8
NDQ 59822.3777 11.3
FRL 59826.3506 11.7
NDQ 59827.3569 11.9
FRL 59828.3326 11.6
PGT 59831.609 10.8
FRL 59834.3409 11.6
FRL 59836.3402 11.5
FRL 59839.334 11.7
NDQ 59840.3222 11.9
FRL 59840.3326 11.7
PGT 59841.6097 11.7
NDQ 59842.3174 11.1
PGT 59842.5583 11.6
FRL 59843.3263 11.7
NDQ 59844.3312 11.9
FRL 59844.3402 11.8
PDJ 59844.3674 Y 11.7
FRL 59845.3347 11.8
NDQ 59851.3167 9.0
FRL 59852.3368 9.5

BUK 59768.54 <13.2
BUK 59799.53 12.0
BUK 59811.48 10.4
BUK 59841.42 9.4

2050+30 UXCYG

JPS 59763.46 <13.8
JPS 59798.57 <13.8
JPS59820.36 14.2
PGT 59831.6 13.0

2101+29 TWCYG
JPS59783.45 12.0
JPS59798.57 11.0
JPS 59820.36 10.3

2131+40 V630CYG

2138+43 V1668CYG

CAS 59842.391 Q<16.2

2132+44 WCYG

JTP 59768.4 :6.5
JTP 59771.4 6.5
JTP 59794.4 6.5
JTP 59799.4 6.6
JTP 59809.4 : 6.6
JTP 59816.4 :7.0
JTP 59828.4 6.5
JTP 59842.4 6.5
JTP 59842.5 6.5

NDQ 59782.38 <12.3
NDQ 59785.38 <12.6
NDQ 59799.38 <12.6
NDQ 59800.37 <12.3
NDQ 59804.38 <12.3
NDQ 59822.3791 <12.3
NDQ 59827.3604 <14.0
NDQ 59840.3243 <14.0
NDQ 59842.3187 <14.0
NDQ 59844.3333 <14.0
NDQ 59851.3187 <14.0

PGT 59831.6 7.0
PGT 59841.6 7.0

2140+58 MU_CEP

KCH 59581.226 4.5
KCH 59585.233 4.39
KCH 59591.246 4.4
KCH 59593.265 3.78
KCH 59594.267 3.85
KCH 59604.246 3.96
KCH 59610.255 3.99
KCH 59611.407 4.24
KCH 59618.258 4.05
KCH 59619.412 4.17
KCH 59623.268 4.11
KCH 59635.3 4.24
KCH 59636.328 4.15
KCH 59637.336 4.2
KCH 59638.331 4.28
KCH 59639.325 4.32
KCH 59645.426 4.37
KCH 59646.324 4.14
KCH 59647.33 4.29
KCH 59649.331 4.35
KCH 59657.324 4.39
KCH 59658.338 3.9
KCH 59660.331 3.9
KCH 59661.313 4.11
KCH 59663.315 4.05
KCH 59664.326 4.2
KCH 59665.325 4.15
KCH 59679.36 3.86
KCH 59720.394 4.2
KCH 59723.401 3.96
KCH 59725.418 4.14
KCH 59726.38 3.96
KCH 59727.372 3.96
KCH 59728.372 4.2
JTP 59766.5 3.8

JTP 59768.4 3.9

JTP 59771.4 4.0

JTP 59782.6 3.6
JTP59794.4 :3.8
JTP 59797.5 3.8

JTP 59799.4 3.8

JTP 59809.4 3.8

JTP 59816.3 :3.9
JTP 59828.4 3.9

JTP 59842.4 :3.8

2144+43 WYCYG

PGT 59831.6 10.1
PGT 59841.6 11.1

PGT 59831.6 10.3
PGT 59841.6 10.3

2159+34 RTPEG

JPS 59772.52 9.5
JPS 59781.49 10.0
JPS$ 59793.53 10.0

FRL59817.3638 10.7
FRL 59818.3868 11.2
FRL 59821.3652 11.2
FRL 59826.3645 11.5
FRL 59828.3458 11.3
FRL 59833.9284 11.4
FRL59836.3472 11.4
FRL 59839.3402 11.4
FRL 59843.3347 11.5
FRL59844.3444 11.4
FRL59852.3472 11.4

2203+37 WLAC
JPS59772.52 11.6
JPS59783.5 11.0
JPS 59793.53 10.2

JPS59762.55 10.0
JPS$ 59793.52 11.7

2206+13 YPEG

JPS59783.49 13.0
JPS59793.51 13.0
JPS59798.53 12.5
JPS59811.42 10.8

JPS59783.49 10.0
JPS59793.51 11.0
JPS59798.53 11.0
JPS59811.43 10.5

2209+12 RUPEG

PRO 59780.4 12.0

PRO 59792.4 12.8

NDQ 59799.39 <12.6
NDQ 59800.38 <12.0
NDQ 59827.3805 10.1
NDQ 59840.3333 <12.0
NDQ 59842.3264 <12.0
CAS 59842.419 Q12.6
NDQ 59844.3389 <12.0
NDQ 59851.325 <12.0

2153+63 VVCEP

2213-21 XAQR

JTP 59768.4 5.3
JTP 59771.4 5.2
JTP 59794.4 5.2
JTP 59797.5 5.3
JTP 59799.4 5.2
JTP 59809.4 5.2
JTP 59816.3 5.2
JTP 59828.4 5.2
JTP 59842.4 :5.2
JTP 59842.5 5.2

CAS 59842.414 Q11.35

2139+24 RRPEG

2157+01 VYPEG

2137+53 RUCYG

2105-04 RSAQR

PGT 59831.6 8.9

PGT 59841.6 10.0
JPS59843.39 9.3

JPS 59793.52 <13.9

2158+48 GYCYG

JPS 58755.33 9.6
JPS59843.48 9.5

2214+56 YZCEP

FRL 59840.3458 11.6
FRL 59843.3368 11.7
FRL 59844.3472 11.7
FRL 59852.3486 11.7

2214+69 BOCEP

FRL59764.4041 11.5
FRL 59765.3993 11.5
FRL 59766.4076 11.5
FRL 59767.3986 11.5
FRL 59768.4027 11.6
FRL59777.3999 11.5
FRL 59780.393 11.4

FRL59782.3993 11.7
FRL59783.3993 11.9
FRL 59787.3993 11.5
FRL 59792.3902 11.7
FRL59797.375 11.5

FRL 59798.3916 11.5
FRL 59799.3993 11.6
FRL 59804.3868 11.6
FRL59811.3659 11.4
FRL59817.359 11.5

FRL59818.3784 11.5
FRL 59821.3624 11.5
FRL59826.3611 11.4
FRL 59828.3423 11.5
FRL 59834.3395 11.4
FRL 59836.3319 11.4
FRL 59839.3395 11.5
FRL 59840.3479 11.6
FRL59843.3312 11.5
FRL 59844.343 11.5

FRL 59845.3402 11.5
FRL 59852.3437 11.7

JPS 59843.47 11.5
JPS 59848.47 11.6

FRL 59787.402 10.9

FRL 59797.3784 10.9
FRL 59798.3951 10.8
FRL 59799.3999 10.9
FRL 59804.3868 11.0
FRL59811.3673 11.0
FRL59817.3597 11.1
FRL 59818.3798 11.0
FRL 59821.3638 11.1
FRL 59828.3437 11.1
FRL 59836.3527 11.0
FRL 59839.343 11.0

FRL 59840.3493 11.1
FRL59843.3354 11.1
FRL 59844.3458 11.1
FRL 59852.3451 10.9

2225+57 DELTACEP

JTP 59766.5 4.0
JTP 59768.4 3.8
JTP 59771.4 4.1
JTP 59782.6 4.0
JTP 59794.4 :3.4
JTP 59797.5 3.8
JTP 59799.4 3.4
JTP 59809.4 4.0
JTP 59816.3 3.8
JTP 59828.4 3.8
JTP 59842.4 :3.3
JTP 598425 3.8

FRL 59782.4048 11.7
FRL59784.402 11.6
FRL 59787.4062 11.6
FRL59797.3784 11.2
FRL 59798.3965 11.4
FRL59799.4013 11.7
FRL 59804.3916 11.6
FRL59811.3687 11.6
FRL59817.3659 11.7
FRL59821.368 11.6
FRL 59826.359 11.6
FRL 59828.3472 11.5
FRL 59834.35 11.5
FRL 59836.3444 11.5
FRL 59839.3437 11.5

2232+57 WCEP

JPS59843.47 13.3
JPS 59848.48 13.1

2252+10 V368PEG




CAS 59842.423 Q<16.1

2253+42 TVAND

PGT 59841.7 10.3

JPS 59783.53 9.2
JPS 59787.59 9.2
JPS 59798.55 8.8
JPS 59815.53 8.7
JPS 59843.47 9.2
JPS 59848.46 9.3

2255+42 SZAND

2339+56 ZCAS

PGT 59841.7 <13.5

JPS 59772.5 10.1

2258+59 UVCAS

2349+56 RHOCAS

NDQ 59827.4 11.2
NDQ 59840.4 11.0
NDQ 59844.4 10.8

2259+14 RWPEG

BUK 59799.58 <13.1
BUK 59819.57 <13.2
BUK 59842.39 <13.2

2301+10 RPEG
DUM 59759.5 7.98
PRO 59780.4 9.3

2310+40 TYAND

PGT 59841.7 9.6

2318+17 IPPEG
NDQ 59827.3819 <13.9
NDQ 59840.3368 <13.9
NDQ 59842.3285 <13.9
CAS 59842.433 Q 15.6
NDQ 59844.3417 <13.9
NDQ 59851.3285 <13.0

2318+78 RYCEP

JPS$59798.59 12.5
JPS59815.56 11.6

2321+44 ALAND

PGT 59841.6 <12.7

2324+43 DXAND

NDQ 59827.3986 <14.5
NDQ 59840.3479 12.9
PGT 59841.6541 12.0

NDQ 59842.3333 11.9
CAS 59842.438 Q12.0
NDQ 59844.3479 11.5

2328+48 ZAND

PRO 59772.4 8.1

PRO 59780.4 10.7
NDQ 59827.4 10.6
NDQ 59840.3 10.9
PGT 59841.6 10.8

KCH 59581.229 4.78
KCH 59581.326 4.78
KCH 59585.233 4.75
KCH 59585.338 4.79
KCH 59585.435 4.78
KCH 59591.248 4.69
KCH 59593.265 4.61
KCH 59594.269 4.81
KCH 59604.244 4.73
KCH 59610.26 4.79
KCH 59611.406 4.73
KCH 59618.33 4.65
KCH 59618.422 4.68
KCH 59619.411 4.77
KCH 59623.267 4.77
KCH 59635.3 4.77
KCH 59636.328 4.73
KCH 59637.335 4.78
KCH 59637.409 4.8
KCH 59638.331 4.79
KCH 59638.418 4.73
KCH 59639.325 4.67
KCH 59645.426 4.79
KCH 59646.324 4.79
KCH 59647.33 4.79
KCH 59649.33 4.79
KCH 59657.324 4.75
KCH 59658.337 4.78
KCH 59660.331 4.78
KCH 59663.314 4.77
KCH 59664.326 4.79
KCH 59665.325 4.73
KCH 59677.333 4.78
KCH 59679.358 4.75
KCH 59720.394 4.79
KCH 59725.416 4.81
KCH 59727.376 4.74
KCH 59728.378 4.87
JTP 59766.4 4.7

JTP 59766.4 :4.6
JTP 59768.4 4.8

JTP 59771.4 4.7

JTP 59782.5 4.4

JTP 59786.4 4.7

JTP 59792.4 4.6

JTP 59794.4 4.6

JTP 59797.5 4.6

JTP 59799.4 4.8

JTP 59809.4 4.7

JTP 59816.3 4.5

JTP 59828.4 4.7

JTP 59842.4 4.7

JTP 59842.5 4.7

2331+09 FFPEG

2350+48 RSAND

JPS59783.53 12.0
JPS59793.54 11.2
JPS59815.49 10.3

PGT 59841.6 9.1

2352-09 VCET

2333+35 STAND

PGT 59841.7 10.6

JPS 59815.57 13.5
JPS 59843.49 13.0
JPS59848.49 12.8

2338-15 RAQR

2353450 RCAS

JPS 59769.61 10.7

PRO 59772.4 8.7

PRO 59832.4 10.5

JPS 59772.51 9.0
JPS59781.5 9.3
JPS59793.54 9.5

2358+55 YCAS

JPS59820.4 11.2

2359+39 SVAND

JPS59815.5 12.0
JPS59845.4 9.1

XXXXXXX BPER

KCH 59585.247 4.76
KCH 59585.338 4.7
KCH 59591.249 4.57
KCH 59593.266 4.64
KCH 59594.27 4.62
KCH 59594.406 4.64

FRL 59798.384 8.7

FRL 59799.3888 8.7
FRL 59801.3819 8.8
FRL 59802.3659 8.7
FRL 59804.3826 8.8
FRL 59809.3645 8.8
FRL59811.3576 8.7
FRL59812.3513 8.7
FRL 59815.3506 8.7
FRL 59817.3493 8.7
FRL 59818.3763 8.7
FRL 59821.3534 8.8
FRL 59826.3458 8.9
FRL 59828.3319 8.7
FRL 59833.3451 8.7
FRL 59834.3395 8.8
FRL 59836.3381 8.7
FRL 59839.3333 8.7
FRL 59840.3312 8.7
FRL 59843.3256 8.8
FRL 59844.3368 8.9
FRL 59845.3319 8.7
FRL 59852.3361 8.7

XXXXXXX PSGEM

XXXXXXX AUCET

KCH 59585.438 4.58
KCH 59610.262 4.52
KCH 59611.41 4.58

KCH 59618.264 4.55
KCH 59619.415 4.86
KCH 59623.416 4.68
KCH 59635.303 4.48
KCH 59636.331 4.49
KCH 59637.335 4.47
KCH 59638.329 4.6

KCH 59639.327 4.49
KCH 59645.431 4.5

KCH 59646.331 4.4

KCH 59647.331 4.52
KCH 59657.328 4.52
KCH 59658.339 4.55
KCH 59660.332 4.58
KCH 59663.317 4.49
KCH 59664.327 4.49
KCH 59665.326 4.63

DUM 59692.4 7.49
DUM 59695.38 7.52

XXXXXXX  OMICAS

JTP59797.5 :4.3
JTP 59809.4 :4.1
JTP59842.4 :43
JTP 59842.5 :4.7

KCH 59638.334 5.64
KCH 59638.417 5.54
KCH 59639.327 5.54
KCH 59645.431 5.54
KCH 59646.331 5.59
KCH 59647.335 5.54
KCH 59657.328 5.54
KCH 59658.339 5.64
KCH 59660.332 5.59
KCH 59663.317 5.64
KCH 59664.328 5.69
KCH 59665.326 5.54

KCH 59581.329 2.97
KCH 59585.334 2.99
KCH 59585.441 2.9

KCH 59604.331 3.03
KCH 59611.41 2.92

KCH 59615.425 2.93
KCH 59618.331 2.93
KCH 59619.414 3.03
KCH 59635.303 2.95
KCH 59636.326 2.97
KCH 59636.424 2.97
KCH 59638.333 2.95
KCH 59645.428 3.03
KCH 59646.329 3.03
KCH 59647.337 2.99
KCH 59657.328 2.97
KCH 59658.338 2.95
KCH 59660.331 2.97

XXXXXXX NSV15125

XXXXXXX  SUSLYR

JTP 59766.4 <13.7

PDJ 59844.3507 Y 13.0

XXXXXXX  V1155TAU

XXXXXXX  V1294QL

JTP 59842.4 :4.6
JTP 59842.4 :4.8

XXXXXXX KYAND

XXXXXXX  V442AUR

KCH 59581.328 6.82
KCH 59585.238 6.81

XXXXXXX OQLYR

FRL 59757.4027 8.8
FRL 59762.4062 8.7
FRL 59763.3923 8.8
FRL 59764.3868 8.7
FRL 59765.3951 8.8
FRL 59766.3993 8.8
FRL59767.393 8.8

FRL 59768.3958 8.8
FRL 59769.3916 8.8
FRL 59770.3895 8.8
FRL59771.3847 8.8
FRL 59772.3854 8.8
FRL 59775.3833 8.8
FRL 59776.3868 8.8
FRL 59777.3902 8.8
FRL59778.384 8.8

FRL 59779.3875 8.8
FRL 59780.3812 8.8
FRL 59782.3895 8.8
FRL 59783.393 8.8

FRL 59784.3958 8.7
FRL 59787.3888 8.8
FRL 59792.3805 8.7
FRL 59797.3694 8.8

DUM 59691.42 7.52
DUM 59692.41 7.54
DUM 59695.4 7.46

KCH 59727.378 7.17
KCH 59728.377 7.36

XXXXXXX V744HER

KCH 59581.333 6.16
KCH 59585.244 6.12
KCH 59610.267 6.25
KCH 59611.411 6.2

KCH 59618.263 6.16
KCH 59619.419 6.22
KCH 59635.303 6.19
KCH 59635.426 6.18
KCH 59636.333 6.17
KCH 59636.423 6.13
KCH 59637.34 6.21

KCH 59637.408 6.06
KCH 59638.334 6.0

KCH 59638.417 6.13
KCH 59645.43 6.03

KCH 59646.415 6.12
KCH 59647.333 6.08
KCH 59657.329 6.02
KCH 59658.342 6.09
KCH 59663.317 6.03
KCH 59665.327 6.12

JTP 597714 6.8
JTP 59794.4 6.7
JTP 59809.4 6.1
JTP 59842.4 6.7
JTP 59842.4 :6.7

XXXXXXX  V960TAU

KCH 59585.443 5.72
KCH 59610.264 5.54
KCH 59611.41 5.54

KCH 59618.265 5.54
KCH 59619.416 5.59
KCH 59623.417 5.54
KCH 59635.303 5.54
KCH 59636.333 5.59
KCH 59636.424 5.54
KCH 59637.337 5.59

Xxxxxxx V1405CAS

NDQ 59768.42 11.2
NDQ 59769.42 11.1

XXXXXXX  V1405CAS

JPS59772.48 11.3

NDQ 59785.39 11.2
NDQ 59790.37 10.9
NDQ59797.36 11.1
NDQ 59799.39 11.2
NDQ 59800.38 10.9

NDQ 59804.38 10.9

JPS 59820.39 11.2
xxxxxxx V1405CAS

NDQ 59827.3215 11.3
NDQ 59833.3118 11.4
NDQ 59840.3007 11.2
NDQ 59842.2979 11.2
NDQ 59844.2965 11.1
NDQ 59851.2882 11.2

XXXXXXX  V1441AQL

CAS 59794.473 Q<16.0

FRL59762.4131 11.2
FRL59763.3993 11.2
FRL 59765.3958 11.3
FRL 59766.3999 11.3
FRL 59767.3965 11.4
FRL 59768.3965 11.3
FRL 59769.3937 11.4
FRL59772.3937 11.3
FRL59775.4097 11.4
FRL59777.3999 11.4
FRL59779.3875 11.3
FRL 59780.3854 11.4
FRL 59782.4006 11.2
FRL 59783.3958 11.2
FRL 59784.3979 11.3
FRL 59787.3888 11.2
FRL59792.3833 11.3
FRL59797.3736 11.2
FRL 59798.3868 11.2
FRL 59799.3902 11.2
FRL 59801.384 11.3

FRL 59802.368 11.3

FRL 59804.3854 11.2
FRL59811.3611 11.3
FRL59812.3562 11.3
FRL 59815.3486 11.2
FRL 59817.3506 11.2
FRL59818.3736 11.2
FRL 59821.3611 11.3
FRL 59826.3513 11.2
FRL 59828.3381 11.3
FRL59834.3416 11.2
FRL 59836.3409 11.2
FRL 59839.3354 11.3
FRL 59840.334 11.2

FRL 59843.6458 11.2
FRL 59844.3416 11.3
FRL 59845.3368 11.2
FRL 59852.3381 11.2

xxxxxxx V1405CAS

XXXXXXX  V2113CYG

NDQ 59782.39 11.2

XXXXXXX  V1405CAS

JPS59783.51 11.2

xxxxxxx V1405CAS

JTP 59797.5 :7.4
JTP 59809.4 7.5
JTP59842.4 7.1



