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Abstract

The Compton Spectrometer and Imager (COSI) is a Compton telescope designed to survey the 0.2–5MeV sky,
consisting of a compact array of cross-strip germanium detectors. As part of its development, in 2016 COSI had a
successful 46 day Dight on board NASA’s Super Pressure Balloon platform. This was a precursor to the COSI
Small Explorer (COSI-SMEX) satellite mission that will launch in 2027 into an equatorial low Earth (530 km)

orbit. The observation of MeV gamma rays is dominated by background radiation, especially due to the activation
of the detector materials induced by cosmic-ray interactions. Thus, background simulation and identiGcation are
crucial for the data analysis. Because the COSI-SMEX detectors will be similar to the ones used for the balloon
Dight, the balloon measurements provide an important tool for testing and cross-checking our background
simulations for the upcoming space mission. In this work we perform Monte Carlo simulations of the background
emission from the 2016 COSI balloon Dight. Including a phenomenological shape correction, we obtain an
agreement with the data at the 10%–20% level for energies between 0.1 and 1.6 MeV, and we successfully
reproduce most of the activation lines induced by cosmic-ray interactions.

Uni�ed Astronomy Thesaurus concepts: High altitude balloons (738); Gamma-ray telescopes (634)

1. Introduction

Balloon campaigns are a key step to developing new
experimental technologies in the gamma-ray domain. Such
campaigns have led to numerous fundamental discoveries,
including the Crab pulsar (F. Gerald et al. 1969), 511 keV
emission from the Galactic center (W. N. Johnson &
R. C. Haymes 1973), nuclear emission lines from the Galactic
center region (R. C. Haymes et al. 1975), the cosmic gamma-
ray background (F. E. Marshall et al. 1980), and the
atmospheric MeV background (V. Schönfelder et al. 1977).
In addition to atmospheric and cosmic background photons,
the background rate of balloon-borne instruments is inDuenced
by the intensity of the incident cosmic-ray radiation, which
varies with the latitude-dependent cutoff rigidity, altitude, and
solar activity. The interactions of these particles not only
induce a prompt instrumental background when they deposit
energy in the detectors, but they can also induce a delayed
background in soft gamma-ray telescopes due to the activation
of the instrument materials. Since gamma-ray measurements
are highly dominated by the background in the MeV range,
background simulation and identiGcation are crucial for
analysis.
In this work we use data from the 2016 balloon Dight of the

Compton Spectrometer and Imager (COSI)—a precursor to the
COSI Small Explorer (SMEX) satellite mission (J. A. Tomsick
et al. 2023). COSI is a Compton telescope that operates as a

wide-Geld imager, spectrometer, and polarimeter. It has an
excellent energy resolution (FWHM) of 5.2 keV (7.0 keV) at
0.662MeV (1.333MeV) (J. Beechert et al. 2022). Twelve
high-purity cross-strip germanium semiconductor detectors
(each 8× 8× 1.5 cm3) are arranged in a 2× 2× 3 array that
measures photons between 0.2 and 5MeV. Six anticoincidence
cesium iodide (CsI) shields surrounding the four sides and
bottom of the detector array deGne the wide ∼1π sr Geld of
view. The shields suppress the Earth albedo background by
actively vetoing particles incident from below the instrument.
In this work we demonstrate the capability of our back-

ground modeling and simulations to reproduce the data energy
spectrum and rate, including the delayed background induced
by the activation. The paper is structured as follows. In
Section 2, we summarize the 2016 COSI Dight. The back-
ground simulations are detailed in Section 3. We illustrate our
simulation results with a comparison to the measured data in
Section 4. Finally, we discuss our results and give our outlook
for the upcoming COSI-SMEX mission in Section 5.

2. The 2016 COSI Flight

On 2016 May 17, COSI was launched as a science payload
on a NASA ultralong-duration balloon from Wanaka, New
Zealand. The launch site from New Zealand was chosen to
maximize exposure of the Galactic center, observations of
which are important for COSI’s science goals to measure
nuclear lines and electron–positron annihilation. COSI is a
free-Doating instrument always pointed at zenith and sweeps
the sky through the Earth’s rotation during Dight. A summary
of the 46 day 2016 COSI balloon Dight can be found in
C. A. Kierans et al. (2017). Nine of COSI’s 12 detectors
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operated continuously throughout the Dight. Two detectors
were turned off within the Grst 48 hr of the Dight, and a third
was turned off on 2016 June 6. The shut-offs were due to a
well-understood high-voltage problem linked to electronic
parts. The nominal Dight altitude was 33 km, though the
balloon experienced altitude variations between 33 and 22 km
with the day–night cycle after 2016 June 4. This corresponds
to a depth range from 5 to 30 g cm−2. The depth and
geomagnetic cutoff variations during the Dight are shown in
Figure 1. Remaining at high altitude is preferable for balloon
instruments like COSI because the strong atmospheric back-
ground decreases with increasing altitude and the cosmic
signal is less attenuated. The goal of this work is to account for
all of these variations in the background simulations in order to
accurately describe the data.
The instrument circumnavigated the globe within the Grst

14 days of the Dight and then remained largely above the South
PaciGc Ocean before the Dight was safely terminated on 2016
July 2. The instrument was recovered from its landing site in
Peru with no signs of consequential damage. For this work we
selected data starting from June 7 since the number of working
detectors is constant.

3. Background Simulation

3.1. Input Models

The intensity and the incident angular distribution of the
cosmic rays and secondary particles were generated using
PARMA/EXPACS (T. Sato 2016). These Duxes are derived
from analytical Gts that reproduce extensive air shower
simulation results performed with PHITS (T. Sato et al.
2008). PARMA/EXPACS allows for the generation of Duxes
depending on altitude, longitude, latitude, solar activity, and
geomagnetic cutoff with a zenith angle dependence. In order to
account for the variations, we generate particle spectra for
every hour of the balloon Dight, using the mean altitude,
longitude, and latitude during the time bin. An example for
June 7 is shown in Figure 2.
The simulations employ the Medium-Energy Gamma-ray

Astronomy library (MEGAlib) software package, a standard
tool in MeV astronomy (A. Zoglauer et al. 2006). Cosima is

the simulation part of MEGAlib, based on GEANT4
v11.1 (S. Agostinelli et al. 2003). It is able to simulate the
emission from a source, the passage of particles through the
spacecraft, and their energy deposits in the detector. MEGAlib
also performs event reconstruction, imaging analysis, and
general high-level analysis (i.e., spectra, light curves, etc.).
The mass model used for the simulation is shown in Figure 3.
The MEGAlib simulation includes the activation of the

instrument induced by cosmic-ray interactions. Currently, two
options are available for this. The Grst method is a three-step
process. First the initial particles and photons are simulated,
which determines the prompt interactions, and a list of the
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Figure 1. Variation of the depth and latitude-dependent cutoff rigidity during
the balloon Dight. The red dashed line represents the starting date (2016 June
7) of the data set we present in Section 4. The spikes in the depth distribution
are due to the drop of altitude of the balloon gondola during the nights.

101 103 105 107 109

Energy [keV]

10 16

10 13

10 10

10 7

10 4

10 1

Fl
ux

 [c
ou

nt
s c

m
2  s

1  k
eV

1 ]

neutron
proton
alpha
photon
electron
positron

Figure 2. EXPACS spectra integrated over all zenith angles. This particular
calculation is for 2016 June 7, corresponding to a longitude, latitude, depth,
and cutoff rigidity equal to −100°, −30°, 7 g cm−2 and 5.43 GV, respectively.
Each component results from the interactions of cosmic rays in the atmosphere
as derived from EXPACS simulations.

Figure 3. The top-left image shows the complete mass model used for the
simulations, including the gondola of the balloon and the cryostat. Top right:
zoom on the cryostat with germanium detectors. The bottom image depicts a
labeled computer-aided design (CAD) model of the cryostat in the same
orientation with two of the side CsI shields removed.
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created isotopes is stored in a text Gle. The activation of each

isotope is then calculated based on a given time of irradiation

in orbit. And the Gnal step then simulates the isotopes' decay at

random positions within the mass model volumes in which

they were created. The second method of activation simulation

keeps in memory each isotope created during the simulation

until it decays (the expected decay time is computed according

to the isotope lifetime, and the event is rejected if this time is

longer than the simulation time). This latter method accurately
simulates the buildup of the activation during the balloon

Dight, and it has been used for this study.
The time dependence of the background radiation is handled

by including a light curve in the simulation. These curves are

computed by integrating the model spectra over energy for

each hour of the Dight and are represented in Figure 4.

Representative spectra with zenith angle dependencies are

chosen for longitude, latitude, and depth equal to −100°, 30°,
and 7 g cm−2, respectively, which is representative of the

average values during the second part of the Dight (except for

drops of altitude during the night). For scaling of the Dux, we

made the simplifying approximation that the spectral shape is
constant with time. This is a reasonable assumption for all the
components except for the protons and alphas, where large
geomagnetic cutoff variation in the Grst part of the Dight
signiGcantly impacts the spectral shape. However, as we only
analyze data after June 7, only isotopes induced by proton/
alpha activation with a lifetime longer than ∼5 days could
impact the result.
Simulations are run for the full 46 days of the COSI balloon

Dight in order to take into account the buildup of activation,
but the comparison with the data starts only from June 7. The
time dependence of the instrument’s pointing on the sky is also
simulated.

3.1.1. Cosmic Diffuse Components

Because PARMA/EXPACS results are derived from
simulations of extensive air showers in the atmosphere, the
photon component in Figure 2 does not contain any
contribution from the Galactic plane or extragalactic diffuse
gamma-ray background. Therefore, they need to be imple-
mented in the background model. Galactic diffuse continuum
emission (GDCE) from the COSI balloon Dight was already
probed in C. M. Karwin et al. (2023). We used the same
GALPROP-based model of the Galactic diffuse continuum
from that work. For the extragalactic background (EGB) we
used the model from P. Cumani et al. (2019), based on
INTEGRAL-IBIS/ISGRI and Fermi-LAT measurements. The
resulting spectrum is shown in Figure 5.
For both the GDCE and the EGB, Earth occultation is

accounted for in the simulations by blocking all photons with
arrival directions beyond 96° of the zenith. We also account
for atmospheric scattering. This can be divided into two
components. First, a fraction of incident photons will scatter
and never reach the detector, causing attenuation of the
original signal (the transmitted component). This effect is
accounted for in the simulations using a transmission
probability Gle, which has a dependence on the incident
photon energy, zenith angle, and detector altitude. The second
component consists of photons that reach the detector after
scattering one or more times in the atmosphere (the scattered
component). This causes an energy-dependent distortion of the
measured spectrum, resulting in more photons at lower energy.
In order to account for the scattering component we apply the
correction factor ratios derived in C. Karwin et al. (2024). In
addition to a dependence on energy and altitude, these
correction factors also depend on the zenith angles of the
incident photons. As was done in C. Karwin et al. (2024), we
use an off-axis angle of 41° for the Galactic diffuse continuum,
which is the average angle from the Galactic center during the
Dight, where the emission is brightest. For the EGB we use an
off-axis angle of 45°. This is the angle where a majority of the
photons are detected after accounting for the angular
dependence of the effective area combined with the solid
angle on the sky, and thus it serves as a reasonable
approximation. The correction factor does not drastically
change for off-axis angles <60°, and thus our assumptions
here do not introduce any signiGcant systematic biases.
We include the altitude dependence of the atmospheric

corrections by simulating the balloon Dight for altitudes
between 25.5 and 33.5 km, with a 1 km spacing, and applying
the corrections for each respective altitude (for both the
transmitted and scattered components). We then combine the
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Figure 4. Calculated light curves for each background component. The strong
variations at the beginning of the Dight are due to high variations of the
geomagnetic cutoff. The short-duration spikes represent strong variations in
altitude.
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Figure 5. Model of the EGB based on Gts to data from INTEGRAL-IBIS/
ISGRI at low energies, and Fermi-LAT at high energy.
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different simulations according to the actual time dependence
of the altitude from the balloon Dight. As an example, the
correction factor ratios for the EGB at different altitudes are
shown in Figure 6. The observed counts from the simulations
in each respective altitude bin are scaled by this factor in order
to account for photons that are scattered into the detector, as
described above.
The detector effects engine (DEE) in MEGAlib is applied to

the simulated data to account for detector and readout effects.
These effects include vetoing events that interact in the shields,
dead time, charge sharing, energy calibration, crosstalk correc-
tion, strip pairing, etc. (C. C. Sleator et al. 2019). The events are
then reconstructed using MEGAlib’s revan (S. E. Boggs &
P. Jean 2000; A. Zoglauer et al. 2006). In this study we consider
both single-site photoelectric (PE) and Compton (CO) events.
For the CO events, we apply a selection on data and simulation
requiring a minimum distance of 0.5 cm between any
interactions.

4. Results

After passing the simulation Gles through the DEE and
reconstruction pipeline, we observed a systematic shift

between the centroid of the activation lines, which increases

with energy. It is known that the preampliGer circuits of the Ge

detectors are sensitive to temperature and could induce line

shifts. This was taken into account and corrected for the

balloon Dight data (C. Kierans 2018). We observed a remnant
line shift as a function of preampliGer temperature, although it

was very small, around 0.01 keV °C–1 compared to 0.5 keV

°C–1 before the correction by C. Kierans (2018). We found an

additional correction for the energy shift as a function of

preampliGer temperature was needed; however, a line shift as a
function of energy is still observed after these temperature

corrections. This is represented in Figure 7. An additional

empirical linear correction was thus applied to each energy

deposit in the data in order to better match the line position
with the Monte Carlo simulations. The cause of this remnant

shift is still unknown.
After this minor energy correction, the activation lines were

better aligned. We then proceeded with our baseline Gt in

which we scaled the normalizations of the model components

to the data using a Poissonian likelihood analysis. The Gt

includes normalization factors for the atmospheric photons

(Aatm), the hadronic and leptonic components of the internal
activation (Aint), and the cosmic photons, which includes both

the Galactic and extragalactic diffuse components (Adiff).
After performing the baseline Gt, we found that the model

was systematically overestimating the Dux above

∼300–400 keV for both the PE and CO events and under-

estimating the Dux below 200 keV for the CO events. The

main effect is seen for the atmospheric photons, since this is
the dominant component. However, the slope difference is also

observed in other components. This effect on the spectrum is

also present when using the Ling model (J. C. Ling 1975) for

the atmospheric background, instead of the EXPACS model.

In addition, as shown in Figure 8, the comparison between
calibration data and simulation in the photo-peaks indicates a

systematic uncertainty of ∼10%–20% (depending on the

energy) from our current DEE. Since the line at 1.8 MeV

shows the highest uncertainty, we restrict the analysis at

1.6MeV. However, this is not enough to explain the whole
discrepancy with the data. Other effects could intervene, such

102 103 104

Initial photon energy [keV]

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
Tr

an
sm

iss
io

n 
pr

ob
ab

ilit
y

25.5 km
26.5 km
27.5 km
28.5 km
29.5 km

30.5 km
31.5 km
32.5 km
33.5 km

102 103 104

Photon measured energy [keV]

0

2

4

6

8

10

Co
rre

ct
io

n 
Fa

ct
or

 ra
tio

25.5 km
26.5 km
27.5 km
28.5 km
29.5 km
30.5 km
31.5 km
32.5 km
33.5 km

Figure 6. Top panel: the atmospheric attenuation for different altitudes
corresponding to the transmitted component. Bottom panel: the atmospheric
scattering correction factor ratios for different altitudes as deGned in
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as missing components in the mass model compared to the real

instrument.
In order to correct for the effects discussed above, we

adjusted the slope of the predicted counts by empirically

scaling the model components by a power law, deGned as

( )Ai
E

E0

with E0 = 750 keV and where Ai is the normal-

ization factor for the respective component and α is a spectral

index that is shared for the three components. The components

Adiff and Aatm were merged for the CO data set because Adiff
was otherwise tending to zero in the Gt, which is not physical.

This is, however, not the case for the PE data set, where all

components are independent and left free. The results of the

Gts for each data set are shown in Table 1, and the

corresponding spectral shape compensation is plotted in

Figure 9.
The comparisons between the total background model and

the data for both the PE and CO events are shown in

Figures 10 and 11. Each component includes all interactions

within the germanium detector induced by the incident
particles. This includes prompt interactions such as brems-
strahlung, as well as interactions resulting from activation.
After empirical correction, we obtained a 10%–20% agree-
ment with the measurement. The Compton edge of the
511 keV line at ∼340 keV, clearly visible in the data for the
PE data set, is nicely reproduce by the simulations. Most of the
activation lines are quite well simulated. Some of them,
however, are observed in the data but not in our background
model. They are written in the top panel of Table 2 with their
corresponding parent processes.
It appears that the lines that are observed in the data but not

in the simulations originate from natural radioactivity, mostly
from the 232Th and 238U series. We checked that these lines are
present in the background measurement taken during the
calibration campaign. An example of this measurement
compared to the balloon data is shown in Figure 12. Because
of the natural decay origin of those lines, their absence in our
simulation is expected. The line present in the PE data set
around 694 keV with a triangular shape is known to be due to
the reaction 72Ge(n,n’)72Ge

∗

(S. Boggs et al. 2002). This
peculiar shape derives from the fact that this reaction is
completely based on internal transition. This is also the reason
why we only observe this line in the PE events data set and not
the CO one. The reason why we do not observe this line in our
neutron component seems to be a very speciGc recent
GEANT4 issue where for some cases of internal transition, a
gamma ray is emitted instead of an electron (A. T. Delgado
2023). Since this line is only present in the PE events data set,
modeling of the CO events is unaffected.
For all the lines, we observed a greater width in the data

than in the simulation, resulting in a higher intensity in the
simulation. This effect, clearly visible in the residuals, has
been seen and quantiGed during the benchmarking of the DEE
(C. C. Sleator et al. 2019). This broadening effect is even
higher for the 511 keV line. One of the reasons for the
hadronic/leptonic background components is the fact that in
GEANT4 the electron–positron pair that produces the 511 keV
gamma rays is at rest, when in reality the electron and positron
have some momentum; this nonzero momentum leads to the
broadening of the line in the data, also called Doppler
broadening. This enhanced effect at 511 keV has been seen
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Table 1
Best-Gt Parameters for Both PE and CO Events

Fit Parameter PE Events CO Events

Aatm 0.326 ± 0.004 0.3562 ± 0.0016

Aint 0.4184 ± 0.0012 0.130 ± 0.002

Adiff 0.565 ± 0.004 0.3562 ± 0.0016

α 0.237 ± 0.004 0.620 ± 0.001
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lines are for the PE data set and dashed lines are for the CO data set.
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during the calibration when comparing simulation with

measurement for a 22Na source (see Figure 16 in C. C. Sleator

et al. 2019). For the atmospheric photon component, Compton

scattering of the 511 keV gamma ray in the atmosphere could

lead to a broadening of the line that would change with

altitude (M. J. Harris et al. 2003). This effect is not taken into

account in the simulations. Finally, the broadening of the

511 keV line in the data could also come at some level from
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Galactic positron annihilation (N. Prantzos et al. 2011;

T. Siegert 2023). However, this last contribution should be

negligible given the fact that we are not making any pointing

or selection cuts. In order to correct the simulation for the

broadening of the 511 keV line, we Gt this line in the data with

a convolution of a normal and a Cauchy distribution, also
called a Voigt proGle. The Gt result gives a sigma of 2.39 for
the normal distribution and 2.03 for the FWHM of the Cauchy
distribution for both the PE and CO data sets. This type of
shape works well for representing the Doppler broadening of
positron annihilation (E. do Nascimento et al. 2005). The
Voigt proGle was then convolved with the 511 keV line from
the simulation. This approach allows us to smooth the line,
similar to applying a Gaussian Glter. The results are shown in
Figure 13. The integrated rate for the PE data set is shown in
Figure 14. It is notable that the “standard” rate intervals are Gt
very well, whereas for the periods of low altitude (high rates),
simulated rates fall a bit short of the data. This could be
explained by known limitations with incomplete volume
descriptions in the balloon instrument mass model.

5. Summary, Discussion, and Conclusion

In this work, we simulated the complete 2016 COSI balloon
Dight, taking into account the variation of altitude and attitude.
Our background model reaches a satisfactory agreement with
the measurements at the 10%–20% level for energies between
0.1 and 1.6 MeV, and we successfully reproduce most of the
activation lines induced by cosmic-ray interactions. The
broadening of the 511 keV line still needs to be better
understood, especially the impact of the atmosphere response
and the contribution from Galactic positron annihilation.
Variations of the total rate with altitude are also reproduced

Table 2
Table of (Top) Activation Lines that Are Present in the Data but Not the Simulation due to Their Natural Radioactivity Origin and (Bottom) Other Activation Lines

that Are Both Present in Data and Simulation

Energy Measured Nominal Energy Parent T1:2 Unit Parent Process

(keV) (keV)

238.35(3) 238.632(2) 10.622 hr ( ) ( )Pb Bi 232Thseries212 212

295.15(1) 295.2228(18) 27.06 minutes ( ) ( )Pb Bi 238Useries214 212

351.4(6) 351.9321(18) 27.06 minutes ( ) ( )Pb Bi 238Useries214 212

661.74(19) 661.7 30.08 yr ( )Cs Ba137 137

910.62(24) 911.204(2) 6.15 hr ( ) ( )Ac Th 238Useries228 228

961.7(10) 960.67(5) 1.71 hr 202Bi(EC)
202Pb

967(1) 964.777(11) or 968.974(17) 6.15 hr ( ) ( )Ac Th 238Useries228 228

1460.76(12) 1460.820(5) 1.248e9 yr 40K(EC)
40Ar

693.94(26) 691.3 444.2 ns ( )Ge n, n Ge72 72

139.4(4) 139.68(3) 47.7 s 75mGe(IT)
75Ge

174.73(20) 174.949(4) 81 ns 71mGe(IT)
71Ge

184.94(35) 184.577(10) 3.2617 days 67Ga(IT)
67Zn

198.00(11) 198.392(16) 20.22 ms 71mGe(IT)
71Ge

438.01(14) 438.634(18) 13.756 hr 69mZn(IT)
69Zn

471.91(21) 472.202(9) 20.18 ms 24mNa(IT)
24Na

562.78(11) 562.93(3) 18.14 ps ( )Ge n, n76

573.33(15) 574.17(3) 39.05 hr 69Ge(EC)
69Ga

582.86(32) 584.54(3) 39.05 hr 69Ge(EC)
69Ga + K

595.75(10) 595.847(6) 12.41 ps 74Ge(n, γ)
74Ge

667.16(20) 666.94(6) ... ... 64mGa(EC)
64Ga

833.9(1) 834.848(3) 312.20 days 54Mn(EC)
54Cr

844.02(14) 843.74(3) 9.435 minutes ( )Mg Al27 27

1014.44(26) 1014.42(3) 9.435 minutes ( )Mg Al27 27

1039.7(34) 1039.513(10) 9.304 hr 66Ga(EC)
66Zn

1107.06(14) 1108.2 39.05 hr 69Ge(EC)
69Ga + L

1116.43(20) 1117.38(6) 39.05 hr 69Ge(EC)
69Ga + K

1369.48(26) 1368.626(5) 14.96 hr ( )Na Mg24 24

Note. The line in bold is problematic due to some GEANT4 issues during internal transition, as described in A. T. Delgado (2023).
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Figure 12. Spectrum of the PE events for the balloon data from 2016 June 7 to
July 1 in blue. The natural radioactivity background measurement during the
calibration campaign is shown in black. Spectra are normalized to their areas.
Arrows indicate lines present in both spectra.

7

The Astrophysical Journal, 986:116 (9pp), 2025 June 20 Gallego et al.



at the 20% level. However, this work also points to the need

for a better understanding of the response of our detector in

order to extend our model to 5MeV.
Our modeling of the COSI background is useful for

developing the background model for COSI-SMEX. We have

already performed the background simulations for COSI-
SMEX, using 3 months of exposure, with an equatorial orbit at
an altitude of 550 km7 and a zenith pointing. This was
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Figure 13. Left: zoom of Figure 10 for the PE events around the 511 keV line. Right: similar zoom for the CO events.
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Figure 14. Top: rate comparison of the PE events between data (blue) and the total background model (in black) for the period 2016 June 7 to 2016 July 1. The rate
is integrated between 0.1 and 1.6 MeV. Middle: similar to the upper plot but for each component of the model. Bottom: residuals between data and total background
model.

7
The target altitude changed from 550 to 530 km to avoid the Starlink shells.
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performed as part of the second Data Challenge released by the
COSI collaboration (The Compton Spectrometer and Imager
(COSI) Collaboration 2025). This also coincided with the Grst
alpha release of the high-level analysis software being
developed, cosipy (I. Martinez 2023). In general, the
purpose of these data challenges is to aid in the pipeline
development and to train the astrophysics community on how
to analyze COSI data. Although the backgrounds at low-Earth
orbit differ from the atmospheric backgrounds at balloon
altitudes, the activation lines and background components will
be similar.
The work presented in this paper provides the prospect that

the background simulation of COSI-SMEX will be able to
predict the future measurements close to the level of
uncertainties inherent in the input models, thanks to the
progress in GEANT4 and MEGAlib and to the detailed studies
possible with the balloon Dight and calibration data. It is,
however, also clear that substantial work still lies ahead, as a
new DEE and detailed mass models are being developed and
tuned with calibrations.
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