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SuperTIGER UHGCR Atmospheric Propagation



Top: TIGER stack, TIGER technical model
Bottom: one of two SuperTIGER modules
and SuperTIGER module expanded view.
Background: SuperTIGER-2 at launch
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Left to right: TIGER 2001 from Dec 21, 2001 — Jan 21, 2002, TIGER 2003 from Dec 27,
2003 — Jan 4, 2004, SuperTIGER 2012 from Dec. 8, 2012 - Feb. 1, 2013, and SuperTIGER
2019 from Dec. 15, 2019 - Jan. 17 2020.
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Left to right: charge
changing cross sections:

total and partial on 3*N
and $°0.
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The total charge changing cross sections are given by:

Gtot(P, T) = w[Rp + R — (3.200.05)]?,

where P and T refer to the projectile and target nuclei, and Rp and Rt
are their respective nuclear radii.

The partial charge changing cross section is given by:
onz(Ap,AT,K,AZ) = PI(A}:/?’ +AIT/3 - P2)(1+P3/K)\AZ|7p“[1+A}’/3/p5+AlT/3/pﬁ+p7/K]

parameter value

P 21.2+05 mb

P 1.08+0.15

3 (0.485:0.014)A GeV
Pa 0.094-0.013

Ps 1.11+0.02

Pe 10.8+1.6

P7 (0.85£0.03)A GeV
22 2.84

N 1741
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Top Left: impact of atmospheric
interaction corrections on TIGER
abundances,

Top Right: impact of interaction
corrections with energy loss correction
on TIGER TOA abundances,

Bottom left: sensitivity of TIGER
TOA abundances to atmospheric depth,
Bottom right: sensitivity of TIGER
TOA abundances to interaction cross
section energy.
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Top Row (Left to Right): |
SuperTIGER 2012 altitude profile, -

SuperTIGER 2012 atmospheric :
overburden distribution, BT e ¥
altitude profile at float. il { i “
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Bottom row (Left to Right): SuperTIGER 2012 TOA relative abundances with
systematic.error bars based on scaling cross sections up and down by their uncertainties,
SuperTIGER 2012 atmospheric propagation correction dependence on assumed depth.
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