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FIG.�17:�POEMMA�observatory�(photometer�and�spacecraft)�deployed�with�open�shutter�doors�

(left)�and�in�stowed�position�for�launch�(right).�Cutaways�in�the�light�shield�display�the�internal�

structure�of�corrector�plate�and�focal�surface�in�the�middle�of�the�payload�(blue).�Spacecraft�bus�

shown�with�solar�panel�(blue)�and�communications�antenna�deployed�in�both�images.�

are�designed�to�optimize�the�wavelength�coverage,�time�gate,�and�pixel�sizes�to�best�

reconstruct�ultrahigh�energy�EASs.�

The�POEMMA�photometer�design�results�from�an�intense�work�session�at�the�Instru-

ment�Design�Laboratory�(IDL)�at�the�Integrated�Design�Center�(IDC)�at�the�Goddard�

Space�Flight�Center�(GSFC)�from�July�31�to�August�4,�2017.�Following�the�IDL�study,�the�

POEMMA�Study�Team�(ST)�and�key�technical�personnel�at�Marshall�Space�Flight�Center�

(MSFC)�de-scoped�the�design�(simplifying�and�down-sizing�the�optics�system)�to�arrive�

at�a�balance�between�science�objectives�and�resources.�

Each�POEMMA�photometer�features�a�large�diameter�optical�system�(mirror�and�cor-

rector�plate,�see�Figure�1�and�18)�to�collect�the�fluorescence�and�Cherenkov�signals.�Pho-

tons�are�focused�onto�a�coarsely�segmented�focal�surface�(Figure�21)�and�subsequently�

digitized�as�short�videos�of�fluorescence�traces�(Figure�20�right)�and�Cherenkov�light�

pulses.�These�signals�are�focused�on�di↵erent�regions�of�the�focal�surface�for�each�mea-

surement�type.�Cherenkov�photons�are�observed�just�over�the�horizon�(for�UHECRs)�and�

below�the�limb�(for�cosmic�neutrinos)�and�focused�in�the�region�near�the�edge�of�the�focal�

surface�on�the�PCC.�On�the�bulk�of�the�focal�surface,�fluorescence�photons�are�recorded�

by�the�POEMMA�Fluorescence�Camera�(PFC).�The�design�for�each�region�is�tailored�to�

the�measurement�required�by�the�science�investigation.�

The�instrument�architecture�incorporates�a�large�number�of�identical�parallel�sensor�

chains�that�meet�the�high�standards�of�a�Class�B�mission.�Aerospace�grade�components�

have�been�identified�for�key�elements�within�these�sensor�chains�to�insure�reliability�for�

the�mission.�The�highest�risk�element�is�the�shutter�doors�that�must�open�and�close�each�

orbit.�The�approach�developed�in�the�IDL�for�the�shutter�relies�on�a�simplified�design�to�

address�the�Class�B�risk�designation�through�redundancy�and�ground-based�testing.�All�

remaining�critical�subsystems�in�the�instrument�and�spacecraft�(S/C)�are�fully�redundant�
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FIG.�17:�POEMMA�observatory�(photometer�and�spacecraft)�deployed�with�open�shutter�doors�
(left)�and�in�stowed�position�for�launch�(right).�Cutaways�in�the�light�shield�display�the�internal�
structure�of�corrector�plate�and�focal�surface�in�the�middle�of�the�payload�(blue).�Spacecraft�bus�
shown�with�solar�panel�(blue)�and�communications�antenna�deployed�in�both�images.�
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Space�Flight�Center�(GSFC)�from�July�31�to�August�4,�2017.�Following�the�IDL�study,�the�
POEMMA�Study�Team�(ST)�and�key�technical�personnel�at�Marshall�Space�Flight�Center�
(MSFC)�de-scoped�the�design�(simplifying�and�down-sizing�the�optics�system)�to�arrive�
at�a�balance�between�science�objectives�and�resources.�

Each�POEMMA�photometer�features�a�large�diameter�optical�system�(mirror�and�cor-
rector�plate,�see�Figure�1�and�18)�to�collect�the�fluorescence�and�Cherenkov�signals.�Pho-
tons�are�focused�onto�a�coarsely�segmented�focal�surface�(Figure�21)�and�subsequently�
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surement�type.�Cherenkov�photons�are�observed�just�over�the�horizon�(for�UHECRs)�and�
below�the�limb�(for�cosmic�neutrinos)�and�focused�in�the�region�near�the�edge�of�the�focal�
surface�on�the�PCC.�On�the�bulk�of�the�focal�surface,�fluorescence�photons�are�recorded�
by�the�POEMMA�Fluorescence�Camera�(PFC).�The�design�for�each�region�is�tailored�to�
the�measurement�required�by�the�science�investigation.�

The�instrument�architecture�incorporates�a�large�number�of�identical�parallel�sensor�
chains�that�meet�the�high�standards�of�a�Class�B�mission.�Aerospace�grade�components�
have�been�identified�for�key�elements�within�these�sensor�chains�to�insure�reliability�for�
the�mission.�The�highest�risk�element�is�the�shutter�doors�that�must�open�and�close�each�
orbit.�The�approach�developed�in�the�IDL�for�the�shutter�relies�on�a�simplified�design�to�
address�the�Class�B�risk�designation�through�redundancy�and�ground-based�testing.�All�
remaining�critical�subsystems�in�the�instrument�and�spacecraft�(S/C)�are�fully�redundant�
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Probe of Extreme  
Multi-Messenger Astrophysics

A multi-messenger probe to perform 
transformational measurements of 
UHECRs and cosmic neutrinos. 

Collaboration: 70+ scientists from 21+ institutions and > 10 
countries and leveraging experience from OWL, JEM-
EUSO, Auger, TA, VERITAS, CTA, Fermi, and Theory



Earth Image Credit: Google Earth

FIG.�17:�POEMMA�observatory�(photometer�and�spacecraft)�deployed�with�open�shutter�doors�
(left)�and�in�stowed�position�for�launch�(right).�Cutaways�in�the�light�shield�display�the�internal�
structure�of�corrector�plate�and�focal�surface�in�the�middle�of�the�payload�(blue).�Spacecraft�bus�
shown�with�solar�panel�(blue)�and�communications�antenna�deployed�in�both�images.�

are�designed�to�optimize�the�wavelength�coverage,�time�gate,�and�pixel�sizes�to�best�
reconstruct�ultrahigh�energy�EASs.�

The�POEMMA�photometer�design�results�from�an�intense�work�session�at�the�Instru-
ment�Design�Laboratory�(IDL)�at�the�Integrated�Design�Center�(IDC)�at�the�Goddard�
Space�Flight�Center�(GSFC)�from�July�31�to�August�4,�2017.�Following�the�IDL�study,�the�
POEMMA�Study�Team�(ST)�and�key�technical�personnel�at�Marshall�Space�Flight�Center�
(MSFC)�de-scoped�the�design�(simplifying�and�down-sizing�the�optics�system)�to�arrive�
at�a�balance�between�science�objectives�and�resources.�

Each�POEMMA�photometer�features�a�large�diameter�optical�system�(mirror�and�cor-
rector�plate,�see�Figure�1�and�18)�to�collect�the�fluorescence�and�Cherenkov�signals.�Pho-
tons�are�focused�onto�a�coarsely�segmented�focal�surface�(Figure�21)�and�subsequently�
digitized�as�short�videos�of�fluorescence�traces�(Figure�20�right)�and�Cherenkov�light�
pulses.�These�signals�are�focused�on�di↵erent�regions�of�the�focal�surface�for�each�mea-
surement�type.�Cherenkov�photons�are�observed�just�over�the�horizon�(for�UHECRs)�and�
below�the�limb�(for�cosmic�neutrinos)�and�focused�in�the�region�near�the�edge�of�the�focal�
surface�on�the�PCC.�On�the�bulk�of�the�focal�surface,�fluorescence�photons�are�recorded�
by�the�POEMMA�Fluorescence�Camera�(PFC).�The�design�for�each�region�is�tailored�to�
the�measurement�required�by�the�science�investigation.�

The�instrument�architecture�incorporates�a�large�number�of�identical�parallel�sensor�
chains�that�meet�the�high�standards�of�a�Class�B�mission.�Aerospace�grade�components�
have�been�identified�for�key�elements�within�these�sensor�chains�to�insure�reliability�for�
the�mission.�The�highest�risk�element�is�the�shutter�doors�that�must�open�and�close�each�
orbit.�The�approach�developed�in�the�IDL�for�the�shutter�relies�on�a�simplified�design�to�
address�the�Class�B�risk�designation�through�redundancy�and�ground-based�testing.�All�
remaining�critical�subsystems�in�the�instrument�and�spacecraft�(S/C)�are�fully�redundant�
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Science Goals:
✴ Perform high statistics measurements of 

ultra-high energy cosmic rays to uncover 
their sources. 

✴ Pioneer rapid follow-up of astrophysical 
transients via observations of very-high 
energy neutrinos from space. 

✴ Search for signatures of super-heavy dark 
matter and other physics beyond the 
Standard Model, extending the reach of 
terrestrial particle physics experiments.



EUSO-SPB2 
Extreme Universe Space Observatory on a Super Pressure Balloon 2

Collaborators: University of Chicago, Colorado School of Mines, NASA/GSFC, NASA/MSFC, University of Alabama, 
Huntsville, Lehman CUNY, Georgia Tech, ASI, INFN (Rome, Torino, Palermo, Napoli), CNES (APC-Paris), RIKEN (Tokyo), et al.

✴ Pathfinder project for POEMMA and other 
suborbital and space-based experiments using 
the fluorescence and optical Cherenkov 
techniques. 

✴ Consists of 2 innovative telescopes—
fluorescence telescope for observing UHECRs 
and a Cherenkov telescope for observing above-
the-limb CRs and Earth-skimming ντ’s 

✴ Launch planned for Spring 2023 from Wanaka, 
NZ 

✴ Potential for 100-day flight at 33 km altitude

CTFT


