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O Cosmic ray propogation: galatic propogation and solar modulations
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Introduction on FD (Forbush Decrease)
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O Long/short period modulations
O Corotating Interaction Region (CIR) and

Coronal Mass Ejection (CME) causes FD

O FD is a tool to diagnose the propagation

of GCRs within heliosphere. . WSA 2017.09.08 (arrival) CME
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Forbush Recovery

Introduction on FD

Electrons Protons -+ He
—— : ———— 9 = 140 L 130
Charge sign dependent recovery observed = ™ T TRl
ok 1 © < T>=2.9 % 04, [days] 130 | - 120
— 17 Mar. 2013 FD —~ —
wn T4 ) 2
10 = 18 Feb. 2011 FD 5 =
= 2 120 - 2 110
8t ] :: \: =
O (0] @
_+_ gs £ 110 - £ 100
6F 4 = =]
10 E'\
2 44 % g
A L IR i 3 100 -3 90
a 11 - N F e, 'S) [&]
ra ra M 3’ e e e e S e e e e ot S A &) ] &
2t e o ] .l . 90 - 80
R. Munini et al. 2018] i etal. 202 _ lal 201
R b i 1 o e -L. Zhao etlal. 2016 |
6x10 1 2 3 4 5 6 7 8910 a5 50 75 10.0 125 15.0 80 t 70 1 1

Rigidity (GV) = 9 10 20

Rigidity, [GV °
gidity, [GV] Kinetic Energy (GeV)

(a) (b)

O PAMELA reports FD profiles for different
particles(2018) and different FD recovery “9”@% P Shock
time profile (2023)

O Zhao et al. gives assumptions on energy Sun Sun

dependence of the recovery time

Figure 9. Schematic diagram (not to scale) explaining (a) Event 1 and (b) Event 2.
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Introduction on FD
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O Data analysis methods of this work is O Event search: NMs , DAMPE-T0, OMNIweb
based on the 2021 paper O Time range: 2016.01-2024.05, 8 FDs in total
O Strong energy-correlated recovery time confirmed
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O VRC of DAMPE satellite orbit (GV)
O Dead time from TO ,DAQ & Trigger
O Divider 8 and 64 are separately calculated

O TO & 2A satisfication
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O Fiducial: Track within top 4 layers
O Track cross PSD & PSD charge cut

O E> 1.2*Vertical rigidity cutoff
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Normalized Flux

Decrease Amplitude

O Rebin in energy dimension after the template fit
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O The decrease amplitude shows energy-

dependent property.
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FD analysis: DAMPE observations
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Recovery time: t = q - EP

Energy range: 2.2 GeV - 17 GeV to lower the statistic errors
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O The FDs are divided into head-on(l) events, glancing(ll) events, and

edge-on(lll) events

International Workshop on Cosmic Ray Direct Detection and Physics,
2025/12/18 ' C Narng ' v 9



FD analysis: simulations

A. Stochastic Differential Equation (SDE)
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B. Heliospheric Current Sheet (HCS)
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O Numerical simulation of CRs 7= T g < 7S Foen,
O Code from Luo et al. 2017 ,ApJ
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O The FD is short-period solar modulation based on the long-period modulation

O Long-period modulation : extract from AMS-02 electron daily flux
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FD analysis: simulations
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FD analysis:Simulations
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FD analysis:Simulations
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FD analysis: simulations
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O FD parameters from NASA, CME catalog and WSA-ENLIL model

O Comparison of FD recovry time profile and the SDE simulations

International Workshop on Cosmic Ray Direct Detection and Physics,
2025/12/18 i e / 14


演示者
演示文稿备注
magnetohydrodynamic (MHD) simulation


Summary
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