IMaX+ / SCIP CAMERAS

~ SUNRISE 11l is a balloon-borne solar observatory dedicated to the
Investigation of the solar magnetic field and the convective plasma flows
In its lower atmosphere. Over the past, It was successfully launched
twice (in 2009 and 2013) from Esrange (Kiruna, Sweden) and performed

! 5-days long flights providing many hours of sun observation.
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~ Within the international scientific team (including Spanish, Japanese,
German and American Institutions), one of the tasks of IAAIs the
development of custom cameras for two instruments onboard the
SUNRISE Ill mission: IMaX+ (Imaging Magnetograph eXperiment) and

SCIP (SUNRISE Chromospheric Infrared spectroPolarimeter). y

GENERAL PROPERTIES
Both cameras will have very similar designs in terms of dimensions (100mm x 80mm x 68mm), hardware
(housing, sSCMOS sensor, electronics) and temperature control (power budget, heat management)...
However, they will also differ in some details such as: the entrance window (only for IMaX+), the spectral
lines of interest (Ca @850nm and 854nm and K @770nm for SCIP, Mg @517,3nm and
| Fe @525,02nm for IMaX+) and the scientific objectives: complete magnetic field vector
along the solar atmosphere (SCIP) and 2D maps of the magnetic field vector, LOS velocity and continuum
intensity in the photosphere and low chromosphere (IMaX+)...
For these reasons, the two cameras have to be as identical as possible to simplify their development but,
In the same time, to have certain flexibility in order to adapt to each instrument’s requirements.
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- MECHANICAL DESIGN 9 — . ELECTRONIC DESIGN

The mechanical concept includes Y TR The design of the camera is

the following items: | imposed by the type of optical

- A hOusing (Aluminum, 6 parts) / PEcLiggaHm peltie”heiterwer P I r Sensor, the COmmgn|Cat|On

- A PCBs mezzanine (2 boards) 1 | - protocol and the size/thermal

- An EM protection layer T i [ i [ restrictions. It includes two
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- A cold finger / custom heater - PCBs: one for the sensor

- A thermal strap | e tself and another for the

- An entrance window (IMaX+) | control and drivers electronics.

To provide an accurate T control, the cold finger / heater is The main electrical features are the following:

In contact with the back of the sensor and connected to the --CoaxPress protocol (minimized harness, only 2 wires)

top cover of the housing (thermally isolated from the rest). Serial downlink: 3Gbps (48 fps, 12 bits/px, 2k x 2k px)

Then, a thermal strap ensures the heat conduction up to the Serial uplink: 21Mbps

Instrument radiator. Power supply: 24V

The protection layer between the two PCBs provides that no RO Art'ﬂ i, contro_l of . .

. . . - 6W heater driver with a configurable setpoint (electrically
EM interferences are induced from the FPGA (main source . B
. Isolated, dissipating elements on a metal-core PCB)
of noise) to the sCMOS sensaor. . gt AL L .
- Camera electronics dissipation: 3,3W (without heater)
For IMaX+, an entrance window (BK7) Is included to avoid - Industrial and extended range components
possible interferences and to protect from the environment. - Bake-out process to prevent outgassing
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‘This prototype is currently under development and its concept might change depending on the
various tests that still need to be done: thermal simulations, working under vacuum conditions
(P, T), accurate positioning of the different elements, interfaces with the other subsystems...

We are confident that the final cameras designs will meet all IMaX+ and SCIP requirements

‘and contribute to the success of the SUNRISE Il mission (to be launched in June 2021, TBC).
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Contacts: Pierre Labrousse (pierre@iaa.es), Daniel Alvarez Garcia (dalvarez@iaa.es)
Instituto de Astrofisica de Andalucia (laa.csic.es) - Solar Physics Group (spg.iaa.es)




