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We have embarked on a program to analyze CGRO/COMPTEL data in search for evidence of polarization in both transient sources and in brighter steady sources. We are pursuing this work because of the
heightened interest in high energy polarimetry, the recognition that some high energy sources may be highly polarized (thus improving our chances of a making useful measurements), and the ready availability of
modern computing resources that provide the ability to carry out more comprehensive simulations in support of the analysis. The only significant work done to date with regards to COMPTEL polarimetry was
published almost 20 years ago and used a simplified mass model of COMPTEL for simulating the instrument response. Estimates of the minimum detectable polarization (MDP) near 1 MeV included 30% for a two-
week observation of the Crab, as low as 10% for bright GRBs, and as low as 10% for bright solar flares. The data analysis performed at the time led to inconclusive results and suggested some unknown systematic
error. We contend that a self-consistent analysis will be feasible with high fidelity simulations, simulations that were not easily generated 20 years ago. Our analysis utilizes the latest GEANT4 simulation tools in
conjunction with a high-fidelity mass model of the COMPTEL instrument, and updated analysis tools originally developed by the COMPTEL collaboration. Given the nine years of COMPTEL data, we expect that this
work will likely add to our understanding of the polarization properties of transient sources, such as GRBs and solar flares, as well as brighter steady sources, such as the Crab and Cyg X-1. Here we present results
from simulations of the COMPTEL polarization response and examine prospects for studying GRB polarization.

Compton Polarimetry Simulation Results

In Compton scattering, the incident photon tends to scatter at right angles to the incident electric field vector. For a A series of mono-energetic simulations at various incidence angles have been generated using the MEGAIib
an unpolarized flux of Compton scattered photons, the distribution of the azimuthal scatter angles (the scatter angle software package. The azimuthal scatter angle distribution of the polarized simulation must be corrected for
distribution in the plane of the detector) will be uniform. For a polarized flux of Compton scattered photons, the geometrical effects using a corresponding unpolarized simulation. Results are shown here for various cases.
distribution of azimuthal scatter angles will be non-uniform and be sinusoidally distributed. This polarization Geometrical effects are more pronounced for off-axis sources.
signature can be used to determine the fractional polarization and the polarization angle of the incident flux. The
energy-dependent modulation factor () characterizes the polarization signature and can be used to estimate the Polarized Unpolarized Corrected Result
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COMPTEL Simulations

During the 9 year mission of CGRO, there U sof . ,

v/ ERUNN o 300 GRB 910503 |  ©
Since the time of the CGRO mission, computer software . \ xﬁ:ﬁnaﬁsu; 06\(/) l?sl?nzs tﬂzti(;[?cdal?gdci(e)lgsizgz 1‘0; 25| ] 1—(; 40l .
and computer hardware have dramatically improved. The \: mode data. The S/B is quite high for many g 201 : ‘§ 30} .
initial simulations of COMPTEL were conducted using GRBS bl.J’[ the data are sometimes = 15 i |
GEANTS, Vg(];Ch IS no longer under developme(n;t. Early constra,ined by the limited throughput of the § 10- §
studies of MPTEL polarimetry made use of GEANTS, . . ° 5l ke y
with code modifications to handle the polarization physics ] instrument and associated telemetry. T 0 b B BT " e
g—;kﬁhi'- s1irgngu?éltﬁsr:rosnéf{?/\vs;;(e)pzzsv.v S;rzstd;szo,slggﬁl)ca-[\ni our _Plafm is to determine the polarization Time Since BATSE Trigger (s) Time Since BATSE Trigger (s)
improved handling of the physics, including the polarization sensitivity (MDP) for every GRB detected by 50 . . I B
ohysics. in the COMPTEL telescope mode. In gach P GRB 950425 | o 54| GRB 950522 |
LD case we will simulate a GRB at the given = or I |
Our work employs the MEGAIib software package (Zoglauer I((:)gall\’;:gr_wr,EuLS|anr;rrl]e ti%i?i?ﬂj;,{%ﬁ?%;idv% g o | ] g 20 -
et al. 2006, New Astronomy Reviews. 50, 629). MEGAIib determine .the modulation factor (L;1oo) and % 201 18 15 .
provides gmorfe user friendly in]’ferface to the GEANT4 then use the measured source and & 1ol A’Lm | ‘z- ]
software. One of the advantages of using this package was 2 ST i
the ready availability of a detailed COMPTEL mass model SZtCel:r%rigg r][ﬁe Cl\jl)ggtslz o(r(:’[;rgs:rzgse(?sb%\j/)he:(e) O?g%”'“mm 0 : 50 ”"””ﬂ"gﬁ“* T HL 1'0%2@ R
(seen here). \ L ' L T Time Since BATSE Trigger (s) Time Since BATSE Trigger (s)
' there is significant polarization sensitivity, we
will conduct a more detailed analysis to Background-subtracted time histories for some of the
determine the level of polarization or to place GRBs detected by COMPTEL within its FoV.

constraints on the level of polarization.
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