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ARGO-YBJ 1s an Extensive Air Shower detector

optimized to work with showers induced by primaries
cosmic rays of energy

E > a few hundreds GeV

This low energy threshold 1s achieved by:

operating at very high altitude (4300 m)

using a “full coverage” detection surface



ARGO-YBJ collaboration
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Sun shadow with Cosmic Rays

Sun block the cosmic rays

Earth

Magnetic field between Sun and Earth (Coronal MF, IMF)
Models: PFSS, Fisk model--*)
Solar Activity

*1957, Concept by Clark

*1991, first Sun+Moon shadow(4.9sigma) by CYGNUS

*Only several 0 sun shadows with CASA, Milagro,
SOUDAN2, MACRO, L3+c

*Further physics with AS v, ARGO-YBJ, LHAASO
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Sun shadow by ARGO-YBJ
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Thc Sun Solar Sectors

Solar sectors are a result of the solar
wind carring charged particles.
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Spring Summer Autumn

Variation of Sun shadow in nearly half solar cycle

ificance(DSS
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Deficit ratio in 16 intervals in 2007.11—2013.02 from Moon and Sun

o
Detficit ratio of the sun shadow or moon shadow: F.R. Zhu et al, ICRC2015

* The ratio of the deficit count
compared to the expected one

—#%— Sun shadow

* A non-dimensional valuable 1.4

—— Moon shadow
1.2

Deficit Ratio

*® Independent of the exposure
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e  Deficit ratio of the Moon shadows in 16 intervals are stable
Deficit ratio of the Sun shadows in 16 intervals is function of time,decrease in 2010
- Possible physical mechanism:1. KFH#:3% IS5/ F G0 2. 1T 2 bRidin 284k "
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—#— Moon shadow » deficit ratio have better

| ’ synchronous variation with S.D. of the vector IMF
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KK FHE A (PFSS)

1. BB E KBRS i H % L,
FL e S K

2. J. Todd Hoeksemaf iZ 1k i it — 21 58 3 Al

RIE, 5ERI#H 118 3 Structure and Evolution
W of the Large Scale Solar and Heliospheric

N\ N e Magnetic Field

~
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Source surface —\

~
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. 3. HAEMZEA iz 5] FH7ESolar Dynamics
Fig. 1. Schematic representation of the source surface model. The photospheric magnetic ﬁerbse Nato ryj::;&%:/% E/‘J %@%ﬁ XTJ‘ El I S‘R}%} Eéé j: % E/‘J

measured in region 1 at Mount Wilson Observatory. Closed field lines (loops) exist in region 2. P
field in this region is calculated from potential theory. Currents flowing near the source SU% j‘b EFI
eliminate the transverse components of the magnetic field, and the solar wind extends the souf
surface magnetic field into interplanetary space. The magnetic field is then observed by
spacecraft near 1AU.

4. PFSSHL I 2= I FEUE 15, FIH
\DLEK A4 2 ) 1) 4 E
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magnetic field neutral line for CR2103
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KRB R BRI R (HCCS)

HCCS#%!: Horizontal Current Source Surface
1. T H MR S5 5 1P AR T 50 1
2. WILF R RKFHIEER, SR 215 KBH 4%

3. TR R R I A 5 T AP F S SR A SR A1)
4. Bels T H 28 rh S5 B AR 1 1 ok
5. HCCSEL i % X MIAUE B THA M 7T

Fig. 1. Comparison of the original drawing of the solar total eclipse observed on 23 October, 1976
(top) (Loucif and Craag, 1988) with the magnetic field structures predicted using the source-surface
model (mmiddle), and the current-sheet model (bottom). The near-limb field lines in the model should
outline density structures observed during the eclipse.

Solar Physics 151:91-105,1994
by XUEPU ZHAO AND J. TODD HOEKSEMA 25
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