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Standard Scenario of Cosmic-Ray Spectrum
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Standard Scenario of Cosmic-Ray Spectrum
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Standard Scenario of Cosmic-Ray Spectrum

log(Flux)

Scale-up for Extra-Galactic sources
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Standard Scenario of Cosmic-Ray Spectrum
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Standard Scenario of Cosmic-Ray Spectrum
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https://drive.google.com/file/d/1pgP6ghl61avBKIujGoBN-LAhxvv2ax_j/view?usp=sharing

Tibet-1ll Air Shower (AS) Array

4,300 m a.s.l. (606 g/cm?)

O Number of Scinti. Det. 0.5m?x 789

O Effective Area for AS ~37,000 m?

O Energy region ~3TeV - 100 PeV

O Angular Resolution ~0.4° @10 TeV
(Gamma rays) ~0.2° @100 TeV.

O Energy Resolution ~50% @10 Te
(Gamma rays) ~20% @100TeV

O F.O.V. ~2 sr

O Trigger Rate 1.7 KHz
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Past Results (Tibet-ll >10TeV)

-
©
o

Sunspot number
® o &
o o o

Sun’s shadow
Deficit (%)
IS

Amenomori et al, PRL, 111, 011101 (2013)

PFSS Rss=2.5Re

—a CSSS Rss=2.5Re ,
L CSSS Rss=10Re PFSS model fails!
1996 1998 2000 2002 2004 2006 2008 2010
Year
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SNR G106.3+2.7 (Tibet ASyEER = LA ERH)
BENoDHEES T > 10 TeV

ﬁﬁ@ﬁt@%%ﬁEimEV -

s MC PSF (assuming a point source)

. 200 Data |
5 E Best-fit to data
61 4 5150‘:- 1 LN L] LABP SN, 23
= e AFEERTIESTTEREJUAGE SE T
g §3s | A ‘
c £8 |
§ n.g £100-
g i3 |
g " 2 = E
0 50
Radio (1.4 GHz) E
. £
Tibet % EiEE 553 5 : =t =
‘ 5 Qe 7 2 2e s s e
Fermi % ¢ (deg)
HAWC A
59 -1 » Fit given assuming Gaussian
340 338 336 )
Right ascension (deg) Aexp <7ﬁ>
» Tibet source position: R.A. = 336.82°+0.16° Gpsr = 0.35° from MC simulation
Dec = 60.85°+0.10°
= oext = 0.24°+0.10°
N2 T A4 N i o s =
. no?utﬁ¥iiﬁiﬁgwiﬁénﬁiﬁh 5D ./7%? B X BEOMOERER L ETE
o NILH—DREMSETLEL > NFOVEEEZRE ! VERITAS: 61 = 0.27°£0.05°, 6 = 0.18°£0.03°

Fermi: 0.25°-radius disk
HAWC: <0.23° (90% C.L )8


https://doi.org/10.1038/s41550-020-01294-9
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SR RPeVFEIR /—/L UREEYE BT (0.4 -1 PeV)

Radio (21¢cm) HI Map
Hartmann et al. (1997)
Dickey & Lockman (1990)

Figure from slide presented by A. Kiipi (Bergische
Universitiit Wuppertal) at CRA2019 workshop
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F i lid ted by A. K. B " Radio (21¢cm) HI Map b '_._‘%ﬁ
Figure from slide presented by A. Kiédpi (Bergische Hartmann et al. (1997) Tibet ASV EE

Universitit Wuppertal) at CRA2019 workshop Dickey & Lockman (1990)

Amenomori+, PRL 126, 141101 (2021)
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sub-PeVAH v IR F DK

SFR Cygnus cocoon ‘

Tibet AS y Collaboration,
Nature Astron., 5, 460-464 (2021)

 rioecy (b) hadronic { =

¢ Hawc
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Fermi.LAT Colaboration (2011)
Anaronian et al. (2019)
RGO

1oL
(b) E>100 TeV

s )
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<9 i i A A

4 2 0 2 4 6 8 10 121
50 Tor 1ot or 10T 1o o Significance (o)

E”ergy fevl HAWC Collaboration, Nature Astron., 5, 465-471 (2021)

Dec. (deg.)

Tibet AS y Collaboration, PRL 126, 141101 (2021)

(6388 < E[TeV) < 1000

spectial anergy diskEuson (erg em 5 )

5

A (deg) E »
Tibet AS y Collaboration,
PRL 123, 051101 (2019)

LHAASO Collaboration,
= BISTOMRENA  Chin. Phys. C45, 023002 (2021)*

|

LHAASO J1908+0621 |
PWN.? SNR? |-

LHAASO Collaboration.
Nature, 504 33.36 (26%1)

HAWC Collaboration,
ApJ 881:134 (2019)
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+ i

Galactic latitude (degrees)

Galactic longitude (degrees)

Abramowski, et al, Nature (2016)
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ALPACA

(Andes Large area PArticle detector
for Cosmic ray physics and Astronomy)
Mt. Chacaltaya, Bolivia
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1. Array coverage 82,800m? : ; Soedvlate

01 x1Im2 S RF v o vFL—%&
AEETRILEY —DREE

2. Underground water Cherenkov muon
detector (MD) 3600m? N
T 2m (~16X0) ICERE ;]
58m? with 20"¢ PMT x 64 cells Re——
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ALPAQUITA construction in June 2022
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H Dz by ALPAQUITA

Displacement
by geomagnetic field

1.6°
Al ~ ————
o E[TeV]

April 7, 2023 - July 16, 2023 (83 days)
With cable length correction

- Successfully detected at 6.7

- Westward shift ~0.2° as expected

- Moon shadow verified ~0.9° resolution

We can check

v" Angular resolution

v' Pointing accuracy

v' Absolute energy scale
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Site photo + CG image of MD by design company
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S.Kato et al., Experimental Astronomy (2021) 52:85-107
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