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s Introduction N Results

e As the sun moves through the LISM, neutral atoms travel 30 20090ESAL 30 2010 ESAL
through the heliosphere and can be detected by the Interstellar 25|
Boundary Explorer (IBEX).
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* Interstellar hydrogen (ISH) atoms, with a presumed drifting
Maxwellian distribution function, travel on hyperbolic
trajectories and are subject to solar gravity and solar radiation
pressure as well as ionization processes.

4140000 140000

30000 30000

2009 results with ;=1.1 2010 results with ;=1.1

20000 20000

o
©

> 10 15 20 25 30 35 40 45 10000 045750 55 60 65 70 75 80 8 90 [l e
Orbit Number Orbit Number 0.7 © _ISN H IBEX data

0 The first years of IBEX mission 0
coincided with the prolonged solar _ |
minimum of cycle 23. A good H
signal was observed in 2009 and
2010, which obtained u =1.1.
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A chi-square analysis applied to 10
years of IBEX data finds the peak of
longitude for each year. u was varied
to find the best agreement between
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* The radiation pressure likely overcompensates for the
gravitational force, which makes the ISH atoms decelerate on
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their trajectories and shifts in the observational longitude of the o2 | A__from data and simulations. oa | A Amsiao
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« We studied the effect of the solar parameters on the ratio of T 25 25 S ien T
ISH fluxes in the two lowest energy channels of IBEX-Lo. (20 2l _
e We applied corrected ISH flux to study hydrogen signal < 15
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goa  Lif to increase as H atoms were less In the summer of 2012,the post- g 04
203 / energetic due to greater radiation acceleration voltage (PAC) was o3 | | |
02 / pressure (u=1.2). lowered from 16 to 7 keV. 0d |
01 450000 240000 01 /—//’
ool o | 30 2013 ESA1 o 190000 30 2014 ESA1 . o1l
60 70 80 Dgaoy (;l.fogealrlo 120 130 140 s 50 60 70Days(())er?aor 100 110 120
25¢ 25} 1180000

1300000

N
o

1150000

1250000

1120000

Spin Sector
=]
Ul

Spin Sector
(==}
Ul

\\ Galietal. 2018 / ) Lo 1200000 i
2013 results ;=1.3 S 100000 S5 60000 2014 results with =1.4
/ Solar cyC|e and Radiaﬁon Pressure \ [ ] [ s oasune 180 185 190 195 200 205210 215 220 50000 220 225 230 235 240 245 250 255 260 30000 T [ s v cocsnr
0.30! @ ISN H IBEX data _ gell umber rol umber 0.30 ® 1SN H X data
e The distribution function of the ISH is modified by the Sun’s o e =170 The PAC change reduced the time- oz s
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Charge exchange at the heliospheric interface leads to filtration
of the primary ISH and creation of the secondary ISH with a
much hotter and slower distribution function. In turn, the
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selective filtration of the primary population makes it faster and O e 0 0 G 10 5
cooler. " e oas hmfrssiina/
.. %0'2“ ‘(/E//- /[ After the brief solar maximum of As we proceed further into solar %0-20
= The charge exchange processes that occur further inside the Zof A cycle 24 in the 2017 the H signal was minimum the peak longitude of the
heliopause, along with photoionization, lead to the loss of o | zzi';isejxpiiti‘l-nzuarnad”j'VSii — H signal does not show much change
neutral particles and update both distribution functions. 102 (degf | e T (=1.2and A, = 174.627.3 deg). .

= Neutrals that pass through IBEX-Lo collimator are filtered based
on energy and accelerated through an electrostatic analyzer
(ESA) with eight energy steps ( ESA 1 and 2 for ISH atoms).

= Since the distribution peak of the ISH falls between the two
energy channels, its signal is very sensitive to variation of solar
parameters and calibration coefficients of the instrument.
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Summary and Conclusions
= We used Analytical Full Integration Model (aFINM), which is:
* limited to the boundaries of the heliosphere

 Stationary, Axisymmetric (using averaged values for ionization and radiation parameters)

1e9 le7
T T T T 1
—— Primary
—— Secondary
—— Primary + Secondary

(=2}

1.1

T
——— Primary Bzowski
—— Secondary Bzowski
—— ESAL response
—— ESA2 response

* Based on conservation of energy (using radiation pressure as a conservative force)
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IBEX Energy Response function
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= We Performed a chi-square analysis to fit aFINM to IBEX-Lo count rates of the ISH in order to obtain the same peak
longitude for each season by varying radiation pressure parameter.
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= We showed how radiation pressure affects hydrogen signal expansion and decline over different phases of solar cycle over
the course of an almost full solar cycle.
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= |n this analysis we solely focused on ESA1 data and left the ESA2 and the qualitative difference between predicted and
observed flux (discrepancy between the ratio of the rates in energy step 1 and 2) for future work. We plan to resolve this

issue by applying a new method of incorporating the geometric factor.
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