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BRISNERS atellite’s

ID Name C | Launch date | Operating Station | Altitude i Period
km min

UBr | UniBRITE R | 2013 Feb 25 | Toronto (SFL) 775-790 | 98°6 | 100.4
BAb | BRITE-Austria B | 2013 Feb 25 | Graz (TUG) 775-790 | 98°6 | 100.4
BLb | BRITE-Lem B | 2013 Nov 21 | Warsaw (CAMK) 600-890 | 97°7 99.6
BTr | BRITE-Toronto | R | 2014 Jun 19 | Toronto (SFL) 620-643 | 97°7 98.2
BMb | BRITE-Montreal | B [ 2014 Jun 19
BHr | BRITE-Heweliusz | R | 2014 Aug 19 | Warsaw (CAMK) 612-640 | 98°0 97.1




@nibits

d Tracker - [Cylindrical [09.07.2015 07:55:34 UT(C]]

@ File View Edit Tools Window




SciencefGoallsel

luminous massive stars in the Milky Way
(OB, WR, p Cep, SPB, A Eri,...)

luminous evolved cool stars

Classical pulsating stars (6 Scuti, roAp,
vy Doradus, RR Lyr, Cepheids, etc.)

young stars & environment - associations

interaction of stars with ISM (wind, shell,
etc.)

large parallax stars (improve fundamental
parameters)



SicilencelGoallsel

Star-Type from VISAT
Ap (22) BE (20) |
2L BCeph(29) CABs(2) = i
3Sct(7) = 3 -
OB (62) y Dor cand. (3) = o, o _ .
4 + | pus (1) RRlyre (3) = Tes y Dor®s e -
Mira (1) 4 o Stromgren oo |
6 L |oAP (1) = Wolf Rayet (1) 4 ° Geneva s i
SPB(3) = no type (361) & (VK) v
total 534 stars with V < 4 v (B-V) -
8 I T T T S TN TR AT I T I T— —
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WihyRsmaliStelescopesRingspaces

* High photometric precision for bright stars not realistic from
ground

* High duty cycle for many months nearly impossible from
ground

e Complementary to

MOST: asteroseismology + planets: 0-12 mag(V), 1 colour
CoRoT: asteroseismology + planets: 4-14 mag(V), 1 colour
Kepler: planets + asteroseismology: 6-16 mag(V), 1 colour



SciencerGoalSPL

Collect time series photometry for some of the
brightest, most massive and luminous stars in the
sky, i.e., V <4 -5 mag

iInvestigate intrinsic brightness variations
field-of-view = 24 x 24 deg?
15 - 30 stars per observing field at once

Photometry in two colors: red and blue
disentangle geometric & physical effects

Time bases of up to 180 days for single observing
campaign
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BRIESSpecifications

20cm cube size, 7kg (nanosatellite)
3-axis pointing control (=1.5° stability)
Pairs of nanosats - two colors:

®  Red and Blue filter

30mm aperture, 24° x 20° fov
o

Simultaneously 2 to 18 bright stars
15+ min per orbit on target

3 to 5 data points per minute
“all” sky access including polar region

UHF (up) and S-band (down) communication
LEO sun-synchronous (polar) orbit

3 years life time (min. 2 yr)



llelescopies

Jepth of Lip
on Main Cell

504mm 266 mm
1.00 mm

200mm  443mm

= ; BRITE Heveliusz
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transmittance

26. June 2017
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@ut=ofi=Foclis

Focus sequence in the center of the field

set it to this

Y pitch l
image# 10 11 12 13 14
== & “ == Riepha

Extra focal Intra focal

15




Deitelcton

4008 (H) x 2672 (V)
Active Pixels

20 Dark Columns
12 Buffer Colum
13 Buffer Columi
19 Dark Columns

| Pixel
a ). a
g 8 Buffer Rows z
£ £
o 17 Dark Rows a
~ <
VideoL | Fast Line Dump ]
13 19 4

4 20 12 4008

KODAK KA11002

* good performance at high (+20C) temperatures
* |low power consumption and reasonable price
* Read-Noise ~“15e rms
e 11 Megapixel
* 30 arcsec / pixel
* mission to Mars

26. June 2017 EWASS - Prague W.Weiss 15



BustRroblemyfAnreas

* OBC radiation damage (BRITE-Austria)

26. June 2017 EWASS - Prague W.Weiss 16



> Tracker - [Cylindrical [09.07.2015 07:55:34 UTC]]
@ File View Edit Tools Window Help




BustRroblemyfAnreas

 OBC radiation damage (BRITE-Austria)

e Star Tracker

26. June 2017 EWASS - Prague W.Weiss 18



Sitasilicacken
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BustRroblemyfAnreas

 OBC radiation damage (BRITE-Austria)
e Star Tracker

* Temperature depends on bus-orientation

26. June 2017 EWASS - Prague W.Weiss 20



CCD Temperture Variations — 5.5 month

CCD Temp (C)

26. June 2017
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BustRroblemyfAnreas

 OBC radiation damage (BRITE-Austria)
e Star Tracker
* Temperature depends on bus-orientation

e UHF Interference

26. June 2017 EWASS - Prague W.Weiss 22



UHESInterferences

BRITE UHF Interference Analysis

/// \ — G5 Graz Simulated RSSI during contact

v BRITE-Austria RSS!
erm RSSI

UHF confusing communication-

S | | | | | | | L]

200 400 600 800 1000 1200 1400 1600 1800
time [s

(5]
togsesta=2014-01-16 19:48:07
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DRSSI-13-Jan-2014 00:00:56
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26. June 2017 EWASS - Prague W.Weiss 24



CDM:

=24 Start Date (UTC)
BRITE-U P @ @017 -0 ?‘W

A o
Show | 10 v entries Search All Columns:
SAT 1 SAT 2
CONSTELLATION | MESSAGE ID CREATED ¥ | 11D NAME 21D NAME
BRITE-U 39092_conj_05755_2017179131925_1770723582155 = 2017-06-26  2013-  BRITE-U 1969- THORAD  2017-06-28  9.663195¢-05 172
07:11:52 009G  UNIBRITE  082JP AGENAD  13:19:25.661
DEB
BRITE-U 39092_conj_05755_2017179131925_1771744312136 ~ 2017-06-26  2013-  BRITE-U 1969- THORAD  2017-06-28  1.727786e-05 199
17:30:11 009G  UNIBRITE  082JP AGENAD  13:19:25.657
DEB
BRITE-U 39092_conj_05755_2017179131925_1780816052172 = 2017-06-27 = 2013-  BRITE-U 1969- THORAD  2017-06-28  1.901819e-05 = 198
07:54:51 009G  UNIBRITE  082JP AGENAD  13:19:25.657
DEB
BRITE-U 39092_conj_05755_2017179131925_1781721132124 = 2017-06-27 | 2013-  BRITE-U 1969-  THORAD  2017-06-28  9.94836e-06 173
17:02:24 009G  UNIBRITE  082JP AGENAD  13:19:25.661
DEB
BRITE-U 39092_conj_05755_2017179131925_1790024062114 = 2017-06-28 = 2013-  BRITE-U 1969- THORAD  2017-06-28  6.97124e-09 201
00:11:47 009G  UNIBRITE  082JP AGENAD  13:19:25.661
DEB
BRITE-U 39092_conj_05755_2017179131925_1790836582114  2017-06-28  2013-  BRITE-U 1969-  THORAD  2017-06-28 0 260
08:28:01 009G UNIBRITE 082JP AGENA D 13:19:25.651
DEB
BRITE-U 39092_conj_05755_2017179145950_1761549142092 = 2017-06-25 = 2013-  BRITE-U 1969-  THORAD  2017-06-28 592
15:32:24 009G  UNIBRITE  082JP AGENAD  14:59:50.536
DEB
BRITE-U 39092_conj_05755_2017179145950_1770046592126  2017-06-26  2013-  BRITE-U 1969- THORAD  2017-06-28 555
00:37:07 009G  UNIBRITE  082JP AGENAD  14:59:50.532
DEB
BRITE-U 39092_conj_05755_2017179145950_1770723582156 ~ 2017-06-26  2013-  BRITE-U 1969- THORAD  2017-06-28 571
07:11:52 009G  UNIBRITE  082JP AGENAD  14:59:50.525
DEB
BRITE-U 39092_conj_05755_2017179145950_1771744312137 = 2017-06-26 = 2013-  BRITE-U 1969-  THORAD  2017-06-28  2.68507e-06 597
17:30:21 009G  UNIBRITE  082JP AGENAD  14:59:50.522
DEB
CONSTELLATION MESSAGE ID CREATED SAT SAT 1 NA SAT 2 SAT 2 Ns TCA PC MIN. |
26. JurspoR@d A to 60 of 95 entries EWASS - Prague W.Weiss (First | (Previous | (4 (5] () (7 (8] [Next] [Last] 25

CDM Guide



OPERATOR PANEL

CDM Directory Maneuver Manage Help

CDM:
TCA Start Date (UTC) TCA End Date (UTC)
BRITE-U $ 2017-06-20 2017-06-28 Load CDMs
- :
Show ' 10 v} entries Search All Columns:
R o SAT1,| SAT1 R

CONSTELLATION | MESSAGE ID CREATED ' | ID NAME TCA

BRITE-U 39092_conj_39091_2017175140102_1721605002153 ~ 2017-06-21  2013- 017-06-24 807
15:42:24 009G 4:01:02.506

BRITE-U 39092_conj_39091_2017175140102_1730110212142  2017-06-22  2013-  BRME-U  2013-  BRITE-A  2017-06-24 807
01:03:54 009G  UNIBRITE  009F  TUGSAT-1  14:01:02.506

BRITE-U 39092_conj_39091_2017175140102_1730743542171  2017-06-22  2013-  BRITE-U  2013-  BRITE-A  2017-06-24 819
07:28:45 009G UNIBRITE  009F  TUGSAT-1  14:01:02.648

BRITE-U 39092_conj_39091_2017175140102_1732151172071  2017-06-22  2013-  BRITE-U  2013-  BRITE-A  2017-06-24 800
21:46:38 009G UNIBRITE  009F  TUGSAT-1  14:01:02.673

BRITE-U 39092_conj_39091_2017175140102_1740002492112  2017-06-22  2013-  BRITE-U  2013-  BRITE-A  2017-06-24 809
23:50:02 009G UNIBRITE  009F  TUGSAT-1  14:01:02.679

BRITE-U 39092_conj_39091_2017175140102_1740727162138  2017-06-23  2013-  BRITE-U  2013-  BRITE-A  2017-06-24 780
07:17:14 009G UNIBRITE  009F  TUGSAT-1  14:01:02.590

BRITE-U 39092_conj_39091_2017175140102_1741455502144  2017-06-23  2013-  BRITE-U  2013-  BRITE-A  2017-06-24 778
14:48:08 009G  UNIBRITE  009F  TUGSAT-1  14:01:02.611

BRITE-U 39092_conj_39091_2017175140102_1750016082097 ~ 2017-06-24  2013-  BRITE-U  2013-  BRITE-A  2017-06-24 778
00:06:48 009G UNIBRITE  009F  TUGSAT-1  14:01:02.613

BRITE-U 39092_conj_39091_2017175140102_1750654242093  2017-06-24  2013-  BRITE-U  2013-  BRITE-A  2017-06-24 765
06:45:27 009G  UNIBRITE  009F  TUGSAT-1  14:01:02.617

BRITE-U 39092_conj_05755_2017178062144_1750654242058 ~ 2017-06-24  2013-  BRITE-U 1969-  THORAD  2017-06-27  1.105294e- 979
06:45:31 009G  UNIBRITE  082JP  AGENAD  06:21:44.412 11

DEB
CONSTELLATION | | MESSAGE ID CREATED || |SAT1| |SAT1NAI| |SAT2| |SAT2N| |TCA PC MIN. F
26, ~ Showing 1to 100f 10 entries (First | [ Previous | (1] [ Next| [ Last

CDM Guide
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CCDrProblemyAreas
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CiliI

UBr - 2015-07-16; +30.5C; 3.5 psec & 20 psec




CCDrProblemyAreas

— CTI

* Signal is temperature sensitive

26. June 2017 EWASS - Prague W.Weiss 31



UB Orion Data

~10C
Mar-2014, end of run

| 12000

+30C |
Feb-2014 *

| 8000
£
0
| 6000
" 4000

~20C z 2000
Mar-2014 «

5 10 15 20 25 30 35 40 45



CCDrProblemyAreas

— CTI

* Signal is temperature sensitive

* Limited linearity

26. June 2017 EWASS - Prague W.Weiss 33



Residual ¢? (ADU?)

26. June 2017

Photon Transfer Curve

6000 8000 10000 12000 14000

0 2000

4000

6000 8000 10000 12000 14000
Signal (ADU)
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Management;

Mission Data Archive

Link to community

Target Proposal Instruments Setup Ground Station Operations
assessment
Observing Plan Data Quality Control Satellite Operations

26. June 2017 EWASS - Prague W.Weiss 35



BEST: BRITE Executive Science Team
BIAST: BRITE International Advisory Science Team Tgl:bGJ:z
MC: Mission Control Team e

SatOps: Satellite Operations Team SatOps
Austria

SFL Toronto
BTr

observing program instruments setup

B EST I M C I SatOps
_ _ Canada
formatted science data raw science data
21 CAMK Warsaw
' \ light curves t l raw science data BLb, BHr

SatOps

Poland

BlAST DE] |
~60 RED
—

26. June 2017 EWASS - Prague W.Weiss 36




BEST: BRITE Executive Science Team

BIAST: BRITE International Advisory Science Team E\JbGJ:z

MC: Mission Control ,Team®

SatOps: Satellite Operations Team SatOps
Austria

SFL Toronto
observing program instruments setup BTr
B E ST I I SatOps
_ _ Canada
formatted science data raw science data
21 CAMK Warsaw
( \ light curves t l raw science data BLb, BHr
BIAST Data SatOps
~60 RED Poland
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AccesshtionBRIBNIE=Constellation

* Join BIAST to receive calls for targets
http://www.brite-constellation.at

* ...or contact BEST any time
BRITE-BEST-L@Iists.queensu.ca

 BEST evaluates proposals and optimizes fields
to be observed and allocates BRITE satellite(s)

* You will be informed about the status of your
project, access to data and archive...




@b'senveldiEields

Field Year: | 2014 I 2015 2016
1 1
Ori | _ |V = a % z : ; . %
i [ = T %
Cen | | aE— | |
sgrl | & | | e
[ = [ [
Cyg LI | = —_—
Per | | F———m {
Vel/Pup |,I | — —
Vel/Pic |1l | | | — | i—
Sco | ! 1 -
Cas/Cep | | Legend: | E -"F
| m—UBr |
ChMa/Pup | | BAD | E_
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SicilencelGoallsel

Star-Type from VISAT
L | Ap (22) BE (20) _
o | |BCeph(29) cCrBs(2) = |
5Sct(7) = ;L
OB (62) y Dor cand. (3) = o, a ®© .
4 + | pus (1) RRlyre (3) = Tes y Dor®s e -
Mira (1) A o Stromgren oo |
6 n roAP (1) o Wolf Rayet (1) A o Geneva o v |
SPB(3) = no type (361) 4 (V-K) v
total 534 stars with V < 4 v (B-V) .

8 | L | L | L | L | | L | L | L | L | L

45 44 43 42 41 40 39 38 37 36 35

log Teff
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MKKSIy/pes

100

|
[ 1<3 mag(V)
<4 mag(V)
il = 1< 5 mag(V)
1 < 6 mag(V)
60 |-
X
40 |-
20 |-
| ! I |

O B B A F G K M
(WR)  (Be)



Variables

- Pulsators

« Variables

~ Be, CP, etc.

~ "normal" stars

26. June 2017 EWASS - Prague W.Weiss




Publicafiomn

[T vV i— T T T T ]
50 . : -
i [ technical papers, peer reviewed
45 | ] science papers, peer reviewed
- Va non-peer reviewed
a0 [ peet |
77777) beer reviewed planned / in work
35 _ __m— Sum of peer reviewed paper
30
#* 25
20 |
15 |
10 |
5 L
0

o |
2011 2014 2015 2016 2017 2018 2019

[ Production, Launch & I . ]
L Science
Commisioning
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Biight®StanaBonu's

Interferometry
* angular diameter

Adaptive Optics & Lucky Image
* stellar & debris disks

Parallax with high accuracy
* linear diameter

Very high spectral resolution spectroscopy
e stellar fundamental parameters & atmosphere
* (Doppler) surface imaging

Time resolved spectroscopy
* asteroseismology

Spectropolarimetry
* magnetic field structures

Multi-wavelengths options

“Easy’ access to telescope time
of medium size telescopes = GBOT (K.Zwintz, chair)



S monernlorcome:

Rainer Kuschnig:
BRITE-Constellation: operating 5 nanostellites ...

Edward Guinan:

Unraveling the complex brightness variations of the
red supergiant Betelgeuse with the BRITE
Constellation Nano-satellites

Dietrich Baade:
BRITEning up the Be phenomenon

... and afternoon sessions, finishing with:
Dietrich Baade:
BRITE-Constellation: Science Potential



BRIght Target Explorer:
a Constellation of

5 (6) nanosatellites
3 countries

- AUSTRIA

- POLAND

CANADA

A world fivst



|BRITE Filters and CCD response|
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