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1.
A Few Polarimetry Concepts
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Compton Polarimetry
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‘ Compton Polarimetry
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Klein-Nishina cross-section for linearly
polarized photons:

2 |2 1
d_G:rL(E) {EJFE—ZsinZHCOS2 (o}
da 2\EJ[E FE
NN dolp=90)-dolp=0)
N, +N, do—(¢290 +dO‘((P=O)
sin® @
Q== E
+——sin’6@
El

2 Mev

10 MeV \a
o

foo:vd
‘w é
90"
1.0
£ —— 100 keV
ae —— 500 keV
0.8 - —— 1 MeV
L 073 -
g 087 —— 10 MeV
S 0.5
Y
O 041
0.3 4
0.2
0.1 3
0.0 3

20 40 60 80 100 120 140 180 180

6()




Polarimetric heritage
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Experimental and
simulations heritage MD Pygy, =
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Conceptual simulations and experiments

= Modulation vs Detection Plane Thickness - ~ 90°
= Modulation vs Pixelization level (pixels/cm?)

= Modulation vs Incidence Angle and Polarization
Angle
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e-ASTROGAM vs AMEGO

AMEGO vs e-ASTROGAM
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e-ASTROGAM vs AMEGO
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3.
COMCUBE Polarimetric Optimization
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Polarimetry and
Sensitive Volume

Modulation Factor
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Polarimetric contribution
by group of sensors

4U
Version 1.3.1

DSSD: Fine first interaction position resolution DSSD
Calorimeter: detection efficiency ‘ %;_ ==5
L lastic i
Side detectors: ~90° scattering double events B ﬁrimet( 3 L—
==
-ﬁ\_‘_‘_‘————._

Reconstruction




Polarimetric contribution

by group of sensors
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Polarimetric contribution
by group of sensors

( DSSD ) Si + Plastic + Side @ Full instrumen t
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Minor Improvement Possibilities

- Side detectors vs non Si double events
- Contribution of double events without Si

Polarimetric contribution
by group of sensors

Plastic scintillator relevant for low Calorimeter dominant contribution
energies ~ 100 keV for higher energies > 200 keV
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Polarimetric
low energy limit
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Modulation factor

Polarimetric
low energy limit

Modulation vs Incedence angle @ 100 Kev

Very low double event
efficiency > 75° @ 100 keV




Modulation vs
Incidence angle R o B
5l \
o pe i

N

{

| Fig.7. TheQfa

| beam for several
parallel to the x-z

: ESRF 100% polarized

. polarization vector was

gl

0.8
Is F) ] " o ]
By 200 kel
=
ey B
of S
{ = 0.6
= = 10°
E ©=10
S 05 xf x : =% 200 keV
g 1 ~%- 300 keV
First Order Central Pixels First Order 04} -_:-_ :?? ::cx
Pixels Pixels B
L 03 t
10 12
o

Fig. 8. The () fa

» ESRF 100% polarized

No correction with unpolarized beam case

]

beam for several

$ e Iy polarization vector was
parallel to the y-¢ 200 keV



0.7

Modulation

0.2

0.1

Modulation vs
Incidence angle and polarization angle
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Modulation vs
Incidence angle and polarization angle
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Conclusions
& Next steps...

Simulated COMCUBE polarimetric performances show a good
potential for GRB polarimetry. Furthermore see Alexei’s talk.

Simulations show a good agreement with precedent simulations
and experimental work on Compton polarimetry;

Real design improvements have been made during the
simulation task with multiple contributions, wit positive impact
on instrument polarimetric potential

Further detailed studies on possible trigger modes might indicate
design or operation modes’ adjustments that can contribute to
optimize the instrument performance.

Henrique’s master thesis on Cubesats for Multimessenger
Astrophycis.



