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SUNRISE I+1l: RESULTS @)

Sunrise |+1l, 2009 & 2013
so far >100 refereed
publications

W

To our knowledge >10x
more papers than any other
balloon-borne solar mission

U e e e ————

About same number of papers as
SOFIA, but at over an order of
magnitude lower cost!
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SUNRISE |I: RESOLVING SMALL-SCALE STRUCTURES Ji® |
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Lagg et al., 2010; Martinez

Gonzalez et al 2012, Requerey
et al. 2015

e [First, ever spatially resolved images ol small-scale
intense magnetic flux concentrations in the quiet
Sun show that semi-empirical flux tube models
provide a rcasonablc description of such structurcs
(Lagg et al. 2010).
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PHOTOSPHERIC RESPONSE TO AN ELLERMAN BOMB-LIKE EVENT i3

Danilovic et al. (2019)

O analyze Sunrise/IMaX data
+ 3D MHD simulations

O aim to reproduce the exact
scenario proposed for the
formation of EBs.
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O The simulations also reveal the
full complexity of the underlying
process. '
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O The simulated observations show R 3
thatthe Fe i 525.02 nm line gives kit

°12017: decided to fly Sunrise agai. ._

whei _

O Bette Sunrise lll in 2022!

o~
Wil

Sunrise Il (IMaXT=" — AIA J=
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WHY SUNRISE I11? a® @)

‘Ground based W
observations caught up:

O Fast cameras |
O sophisticated J
instrumentation (e.g. |
MiHI)
o powerful image *
| reconstruction
techniques
O 4m solar telescope: |
| DKIST first light Dec 12|
‘. ,
|

| 2019 ‘ gi, ; | N | ,’ . “L" ‘ w5 < LN t‘ .

A 1-m telescope inthe |§ - | > I'D Tand A
» v i T —=
] DKIST First Light, 12-Dec 2019
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WHY SUNRISE 111?

O no atmospheric dispersion

combine various wavelengths
o 8542 A |
0 10830 A

| 015000 A 1

0 long, constant-quality time series
0 access to UV *

0 Seeing-free environment

10 well-known PSF (high pol. S/N ratio, |
no noise increase from |
{ reconstruction)

| l t = 0 min

O no telluric lines Elev = 10 deg

} 21 June

|

0 sky brightness
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MANY-LINE ANALYSIS WITH SUNRISE |II
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SUNRISE Il]l - PROBING DEEPER AND HIGHER MBS
O Sunrise | & Il resolved elementary magnetic structures, uncovered
chromospheric waves & a possible new way to heat the corona
O Sunrise lll will use new instruments and a new gondola to probe the
magnetic field & its influence on the plasma over larger height range
corona ' i‘g'!!:
transition region/,? !E {g;; ”
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SUNRISE ADVANTAGES: HIGH-RES & STABILITY
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SUNRISE Ill: THE NEW GONDOLA

< Antenna Assembly (notionally using GUSTO)

Gondola Suspension Point
Alternate Lift

Azimuth Reaction Wheel
Solar Arrays ¢

H-Frame

CSBF Solar Array =

1-Meter Telescope =

Roll Cage e

Sun Guiding s
Sensor & IMU

Finish: All visible structural surfaces either:
Gloss White Powder Coat or

CSBF-SIP solar arrays on sides and back not shown Aeroglaze A276 Gloss White

PDU

Roll Reaction Wheel

Avionics

Science Stack Battery

Science Stack

Ballast Hoppers
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O Optics:
© M1+M2 recoated (Calar Alto, Nov 2019) and
re-measured (SAFRAN, Paris)

o M1, M2 shows absolutely no change as
compared to the last measurement in 2011!

O Thermal: UU PO PIUGUL UUD U ULLLL 10U .lUJ.UO.l.\Utl

_wird neu beschlch et

Gottmger bere|ten unbemannte MISSIOH Zur Sonnenerforschung VOr

© New heat reje

O Mechanical:
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o Assembly of t

ongolin .
g g ke | ~cher Flug an dem Spiegel aber njcht MPS-WissenschaItler Dr. Achim struktur der Sonnenatmosphéire mit Schichten des Gas
E . ~ vorbei”, erklart Sunrise-Projektlei- Gandorfer, der zusammen mit wei- bisher unerreichter Genauigkeit be- dengebundenen
O G O n d O I a Hohe vonmehr ter Dr. Andreas Lagg vom MPS. Die teren MPS-Kollegen vor Ort war. stimmen”, fugt er hinzu. deshalb dieser Te

htet die Ballon- a&auflere Schicht aus spiegelndem Ebenso entscheidend fur den nicht zur Verfugur
harhanflacan. Ahyminiiyym uwnirda laidan yynd miticeca Reise startet 'm ain7irmmarticroan Rliclk anf dia Sannao ict
® mounte at - 'I"P'UTTITITI'Q—CESTS—ETTTS—VVEEK ------ S ey cwrere ok, s 14 Rt

r L () Jm Nas unhemannte Orservatoriom  ram die grrdlegendan tihren Aulieran Seaich wa 37 Kilametera Damit raum basis Farange bai Ki nemical Ohsereatory I apar [NA-
blicx: aus seiner Flughdhe auf die  ghysikalischen Prozesse tm wo d ie Energie in entkemmtes dem storen ruta in Nordschweden QJ, da.chlbnz Lnstnur far Sonnen
Sonneundlandetnach einemmehr-  ches Magreteldes nder Erupticnen und koronale~  den Einfluss de- erdnahe~  und dauerten mehrere T pavsik (KIS) in Freiburg sowie das
tagigen Flug mit emer Falschirm unteren Sonne~atmosphd-  Massenauswartenancen  Atmosphare und kann oe. Dabelkonnte dos Ob- Appled Phyvsics Laboratory der
Lwemal hat der empindlicce reuntersucht. Diese Fro- Wwetraum asJsesten glkachzeing das Somnen- saréalonumdie Sonne so- John Hopkine University in den
Hauptsplegaldes leleszopsdiebor-  zasse sne entscheicand wird, was wiederum Aus-  lieht im ulzravioletten Be-  wohl im ¢ umger als auch USA tegen w c-w:—re Mes .mstm
schungsretse  unbeschadel uber-  '0r Gas Verslandne der wirtkungenaul de Lrde reich untersochen, Sunnse  mekaven Zuzland urler-  meae uad ll:u are-Kompoone
stannlen.  Ganzspurlosagehleinsnl-  magnel schen Akl vils hal. Das Daservaloriam st o Juni 2009 und Juni SR, 1ler Mis l .
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SUNRISE Il STATUS: ISLID/ PFI/ICS / CWS @

Complete redesign
compared to Sunrise 1+2!

O all optical components
received and tested

O mounting of optics to CF
structure will start in
October

|CS = SUNRISE Il brain

O 32 CPU cores, frame
grabber, 320 TB hard disks

O 150 W in pressurized box

CWS: Image stabilization

O down to 0.005 arcsec
(=3.5 km on the Sun)
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SUNRISE |1l STATUS: SCIENCE INSTRUMENTS

SUSI (UV spectropolarimeter):  TuMaG (imaging spectropol.) SCIP (IR sepctropolarimeter)
O FM Hardware almost ready = © FM Hardware in fabrication. ©Q FM Hardware almost ready
O Now: testing (TV) O Spain: corona impact O testing ongoing

O Integration: Q1/2021 O Integration: Q2+3/2021 O Integration: Q1/2021

—W !

filter

)

9 Camera for
! - 850nm
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SUNRISE SCHEDULE: CORONA ADAPTED PLANNING %

A. agg

Date start Days

< SUNRISEIIT

- 01/11/2020 30
01/12/2020 21
22/12/2020 17
08/01/2021 21
29/01/2021 0
29/01/2021 3
01/02/2021 42
15/03/2021 42
[726/04/2021 35
31/05/2021 14
14/06/2021 35
19/07/2021 42
30/08/2021 14
13/09/2021 7
20/09/2021 21
11/10/2021 28
[ 08/11/2021__ 60
07/01/2022 14
21/01/2022 25
| 15/02/2022 14
| 01/03/2022 14
| 15/03/2022 7
| 22/03/2022 70
31/5/2022 0

End

Name

©01/12/2020 ISLID integration to PFI (TT & EGSE TT must be available)

22/12/2020 CWS integration to PFI (part I)

08/01/2021

29/01/202°
29/01/202°
01/02/202°

15/03/202°

26/04/202°

'31/05/2021F

14/06/202

19/07/202°
30/08/202°
13/09/202°
20/09/202°
11/10/202°
08/11/2021

07/01/2022 Operation Training & Final tests (all instuments)

Xxmas / contingency

CWS integration to PFI (part Il)

ICS ready

ICS mounting on E-rack

SCIP integration to PFI

SUSI integration to PFI (ICS required)

e

OF| into Tvac chamber

Tvac

TuMAG integration to PFlI

merging of PF| and telescope

PFIl Pol. calibration from F1 (all instruments)
Mating gondola & payload

Hangtest@MPS

D

TV-Test

Hangtest

21/01/2022 unmount gondola and payload
15/02/2022 contingency

01/03/2022 PFI 2nd TVac withnSun

15/03/2022 packlng

22/03/2022 transport to Kiruna
31/05/2022 Assembly & Verification @ ESRANGE
31/05/2022 ready for launch

AG Tagung September ZUZ0

Kiruna

| full functional test with integrated instruments in vacuum setup (inair)
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Thank you.
Updated flight video will be

presented at the AG Tagung 2022.
Sunrise Science Splinter AG 2023?




