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YAC=Yangbajing Air shower Core detector
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1 Tibet Muon Detector ~ 10000m?2 1/3 4
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2. Tibet Air Shower Array 1.5
37000m?->83000m? (+292 )

Tibet AS + MD -> 100 TeV y astronomy (point & diffuse sources,
acceleration limits, origin of cosmic rays)

3. Yangbajing Air shower Core Detector phase 11
Tibet AS+ YAC-II (160m?,100 ) -> Proton & Helium knee
4. Yangbajing Air shower Core Detector phase 111 2.5
Tibet AS+ YAC-III(5000m?,400 ) -> Fe knee



MD1/3 1/2YAC-III
MD1/3 1/2YAC-III
Tibet AS



(Tibet MD)
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Tibet AS+MD HESS
>~100 TeV >~TeV

Location 30N-90E 23S-16E
FOV ~2 sr ~0.02 sr
Duty cycle ~90% ~10%
OResolution ~02°< ~01°
E Resolution ~40% ~20%
Background
Rejection ~99.99% ~99%
S/N Ratio S/N = 80ev / S/N = 2500ev /
(RX J1713) 0.5ev 2000ev

(1yr in 0.6° radius,

>100TeV)

(50hrs in 0.6°
radius, >1TeV)

SIN=200/5

(1yr in 0.6° radius,

>40TeV)

SIN=20/20
(50hrs in 0.6°
radius, >40TeV)
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Comparison with other experiments or future plans
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83000 m? +

10000 m?
—-100TeV (10-1000TeV) \V4

F(>100(20)TeV) 101 cm-2s1 10 (5) % Crabs
> 1
>10-20TeV >HESS, >30-40TeV >CTA

. Diffuse y from Milky way,

(1 year) Crab, TeV J2032+4130,
MGRO J2019+37, MGRO J1908+06, MGRO J2031+41

HESS J1837-069, Mrk 421

. Cas A, M87, HESS J1834-089, HESS J0632+058
(Several years) Mrk 501, LS | +61 303, IC443, Extragalactic Diffuse y???
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Tibet Ill Drain Map {2003} ZO0ADEZT K. Kawats

Proto-type Muon Detector (100m>?)
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Prototype Muon Detector in Tibet

Construction from
Sep. 2007

Data taking from
Dec. 2007

 Construction feasibility in Tibet ?

Tibet Il Drain Map (2003} 2003.06.27

k. Kawats

« MC simulation OK?

* v observation above multi 100 TeV
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16 November, 2007  Prototype Muon Detector




Prototype Muon Detector after backfilling




Inside of the Prototype MD

Clear underground water
from a nearby well

2070 PMT x 3:
(Normal gain x 2, 1/100 gain x 1 for test)

Water depth : 1.5 m

White paint

Pouring very clear well-water Filled up water 1.5 m in dept



Data Analysis
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Low-energy events are cut (Eth = ~ 50 TeV)

Very Preliminary!
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Cosmic Ray (Nucleus) Survival Ratio
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Status of MD Construction
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MD construction scene



Installing a 20 inch PMT 1n a MD cell.



Tyvek sheet walls and two 20 inch PMTs



MD Summary

Prototype MD (52 m? x 2 cells)
— Successfully completed (2007)
Data vs MC in reasonable agreement
CR survival ratio: ~0.2 %@~1 PeV
-> Full (10*m?) MD @~10 TeV
-> Full (104m?) MD MC: OK up to ~10TeV

~1/3 Full MD under construction
Data-taking will start in 2012



YACII
(Dense version)

Y AC II detector consists of 100 burst detectors
with 1.5m spacing between detectors.

Total area of the array is 160 m? located near the
center of Tibet III AS array.

It 1s designed to measure proton and helium spectra
in the knee region. Expected number of protons
(>100TeV) and helium (>200TeV) using HD
model are 2300 and 800 per one year,
respectively. 30




YAC-II
hannels S=160m?

Box

Wave length shifting fiber
1.5m spacing 100ch + 2 PMTs
N, >100 : (Low gain & High gain)
any 1 (>30GeV) 10°<N,<10° 31



Tibet spectrum compared with HD4 model
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Events

Features of YAC-II observables

| Protén
Helium
Others

100 ¢ :
10 |
© 1F
<
g
0 L
= 01t
0.01 |
0.001 - |
06 07 0.8
1000 ' .
Proton
Others e
100
1 ) |
o 12 13 14 15

age

Events

1000 .
Proton
Others e

100

10 |

N I |

0.001 0.01 0.1 1 10

NPF/N,

100



*

14

12

10

12 13 14 15

1.1

08 0.9

0.7

0.6

age

34

Proton
Helium ----------

Others -

140

120

100 |

I
o
v o]

SluaAg

1
o
(o]

14

12

10

<R>m



500

480 FT
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o 250 |
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ANN output

Proton separation

/work/RD/400sum/analize/pb7sp1.500/bminie2ndibtopled

Purity=83% S

Efficiency=80%

Contamination is exclusively
by helium nuclei.

The fraction of helium events
missidentified as protons 1s

about 40% of helium events
by Tc=0.4.
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P+He separation
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Target value I
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Efficiency=96%
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20% of heavier nuclei than
helium contaminates to
P+He region.




Expected proton flux by 3 years
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Expected He Spectrum (YAC-II)

Expected Helium flux by 3 years
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YAC III
(Wide version) 2.5

Y AC III detector consists of 400 burst detectors
with 3.75m spacing between detectors.

Total area of the array is 5000 m? located near the
center of Tibet III AS array.

It 1s designed to measure 1ron group spectra in the
knee region. Expected number of irons
(>1000TeV) using HD model is 4400 per one

year.

38



Design of YAC-III

40cm x 50cm, 20x20 channels
S=5000m?

0= 2 E0=1.3E+06 Ne=3.6E+05 s= 1.18 2= 0,31 Hb=5.0E+04 Top=4.ZE+04

20

10+
O O 8 @ 0 O O

Pb 7cu

-10

_20 -

% [ B
Wave length shifting fiber >
3.75m spacing 400ch + 2 PMTs
N,>100, any 5 (Low gain & High gain)
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Events

Separation of Fe by YAC III
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Expected iron flux by 3 years
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Proto-type YAC Detector

Prototype of YAC
(Yangbajing Air shower Core detector)

High & Low gain PMT - il
with anode and dynode Lower gain PMT
R4125 - R5325




Y AC-II under construction

Data-taking will start 2012



R&D DONE for MD&YAC

~1/3 MD under construction
YAC-II under construction

We are ready for the rest of the
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