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Abstract: In order to detect gamma-ray emission from GRBs at tens of GeV, a full-coverage air shower array at an altitude
above 5000m a.s.l. is proposed. Several probable sites that satisfy the requirement in Tibet are investigated. Details
(transportation, weather condition, electric power and water supply, etc.) of these sites are presented and discussed.
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1 Introduction

Observations of gamma rays burst (GRB) above 10GeV are
important in the research of radiation process and quan-
tum gravitational effects of high-energy GRBs. Up to 27th
Feb. 2011, GRBs was observed by Fermi gamma telescope
during its first two and a half years’ operation, Four of
the observed GRBs have photons with energies up to tens
of GeV[1]. However, only a few of photons with energy
greater than 10GeV were detected due to the limitations of
the space-based detector (e.g. the effective area of Fermi
is about 1m2). The energy spectrum of GRBs in high-
energy range can not be accurately measure,which limits
our knowledge about radiation processes of high-energy
GRBs. Ground-based detectors operated at present have
their limitations. Extensive air shower (EAS) arrays has its
advantages such as a large effective area, high duty cycle,
wide field of view[2], however, the thresholds of EAS arrays
in operation are larger than hundreds of GeVs. Because the
shower development induced by gamma rays below 50GeV
is approach the end at an altitude of 4,000 meters. The el-
evation of the present large EAS arrays are all lower than
4300 meters, which results in the poor efficiency of EAS
arrays in observation of the tens of GeV -bursts. Imaging
Atmospheric Cerenkov Telescopes (IACTs) can reduce the
threshold to 50GeV by creating a large optical mirror[3].
However, the disadvantages of small limit field of view and
low duty cycle restricts the detectability for gamma rays in
such energy.
The Cosmological Gamma rays Observatory (CGAO)
project is proposed as a ground-base detector[4]. In this

proposal, an EAS array with area of 500 m2 is recom-
mended to be constructed at the elevation of 5000-6000m.
At such elevation, the threshold is supposed to be lower
than 50 GeV. With the advantage of large view field and
high duty cycle, this array will be the most sensitive in-
strument for the observation of GRBs in 50GeV energy by
MC simulation[4]. More high energy photon is expected
to be detected compared to Fermi. Ground-based array at
high elevation would be an important complementarity to
space-based technology.
Several viable sites which meet the basic requirement were
investigated in Tibet. Details (transportation, weather con-
dition, electric power and water supply, etc.) of these sites
are presented and discussed in this paper.

2 Viable sites

2.1 Khambha Lha

Khambha Lha, which is around 103km away from Lhasa,
is located in southwest of Lhasa at 29.19◦N ,90.62◦E. The
Provincial Highway of S307 crosses Khambha Lha Pass
where the elevation and barometric pressure are 4793±6m
and about 566 mPa respectively. However, the electrical
power is not available and no large flat land we found there.
The wind speed is about 1.6m/s according to our measure-
ment.
The top of Khambha Lha mountain is a restricted area and
it is not accessible without the permission of the Air Force.
According to the local residents description, there is no
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Figure 1: Map of the several viable sites

flat land on the top of Khambha Lha mountain. Electri-
cal power was not available there at present, but a dirt road
can reach the top.

2.2 Pumajiangtang Township (Mopuyong Lake)

Pumajiangtang Town, which is about 60km away from
the government S307 Provincial Highway, is located in
Langkazi County with elevation of about 5030m. A flat
land with area around 10km2 can be found in this town.
The town is accessible by a sand road. A lake named Mop-
uyong Lake is around 3km away from the town.
Kangnila Pass (90.35◦E,28.67◦N ) is 6km away from town
with elevation of 5215m. In this site, wind speed is about
5.5m /s, barometric pressure is about 537 mPa. About tens
of thousands of square meters of flat land are available
there.
Pumajiangtang Township has a primary school, which is
the world’s highest primary school with 11 teachers and
106 students. There are clinic, border posts and other in-
stitutions as well in this town. According to the vice-
principals and teachers of the primary school, electric
power is available but power outage occurs frequently. The
mobile communication is available and cable network will
be accessible soon. Articles for daily use can be purchased
and supplied from Langkazi County.
The weather condition around this area is atrocious. The
wind is strong and lasts near 9 months per year. Among
these months construction is impossible due to the frozen
soil. The period of monsoon is about one month, little rain
but snow mostly. Sometimes hail occurs.Transportation
could be temporarily interrupted when snow or hail hap-
pens. In autumn and winter, the weather would be better
and mostly it is sunny. No earthquake has been recorded so
far.
Mopuyong Lake, where is reachable by off-road vehi-
cles, is 52km away from the government S307 provincial

Figure 2: Pumajiangtang Township

highway. The altitude and barometric pressure is 5010m
and 547mPa respectively. The lake normally freezes from
November to April.
Dajia lake, which is about 50km away from the G209 Na-
tional Highway, is located at the junction of Shigatse An-
gren county and Ali Cuoqin county at 85.74◦E , 29.76◦N
with elevation of 5151±6m. The site can be accessible by
a sand road,so traffic is convenient. Barometric pressure
around this area is about 538mPa. Unfortunately, around
this lake there is no power supply, no cell phone signal,
and no residential areas either.

2.3 Dajia lake

One Kilometers away from the Dajia lake is a Pass-
which is located at 85.74◦E and 29.76◦N with elevation
of 5258±6m and barometric pressure of 531mPa. There is
a flat land with area of about 0.8km2, however, around this
site there is no electricity, no phone signal, and no residen-
tial areas either. There is a large lake which is about 2km
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away the Pass called the ”Dajia Ping lake”. At the lower
site (5100m) is a geothermal area(85.75◦E ,29.60◦N). It is
a shallow geothermal area and not suitable for geothermal
power, but enough for heating. Longyuan Company in Ti-
bet will re-arrange investigation for this area.

2.4 Everest base camp

Everest base camp(86.85◦E,28.13◦N),which is about 90km
away from Baiba Town of Tingri County is located at the
Tingri County with altitude of 5164±6m, and barometric
pressure of 541mPa. The camp can be accessible by a state
road. There is a flat land surrounded by mountains with
area about 0.14km2, but there is no electric power avail-
able.
An environmental observation station with area of 200m2 is
located there, which is a weather station operated by China
National Meteorological Bureau. Electric power is gener-
ated by solar panels here.
Rongbu Temple
Rongbu Temple(86.83◦E, 28.15◦N) is 6km away from
Everest base camp with elevation of 5000±5m and baro-
metric pressure of 552mPa. There is no large flat land, no
electricity, but mobile communication is available around
this area.

2.5 Sheka

As proposed by Jones in paper[5], the localtion of this area
was determined by using the GPS. ”Sheka” should be the
district around new Tingri county according to the descrip-
tion from local residents and the GPS. In fact, the observed
site is located in Quluo Town of Tingri County, where the
elevation of the highest peak is about 5600m. The top of
this mountain can only be reachable by foot. The posi-
tion we reached nearest site is located at 87.44◦E, 28.65◦N,
with elevation of 5480±4m and barometric pressure of
520mPa. ( longitude 87.43◦, latitude 28.67◦in [5]). How-
ever, we did not find any flat land.

2.6 Jiacuo La Pass

Jiacuo Lha Pass where the G318 National Road passes
through is located in Tingri County at 87.44◦E, 28.95◦N
with elevation of 5258±4m and barometric pressure of
536mPa. It is about 30km away from the town Lazi county.
A flat land with area of about 0.3km2 was found there

3 Summary

The expedition team overcame the cold and anoxia and
other the natural environment, and completed the investi-
gation of six alternative sites as candidates for observation
in a higher altitude (>5000 m). Characteristics of the six
sites are summarized as follows:

(1). Khambha Lha mountaintop is a closed military zone,
and no large flat area and no electric power there. It may
be difficult to establish a new station around this area.
(2). With convenient transportation, power supply, resi-
dents and township agencies in Pumajiangtang Town, it is
fit for a large-scale high-altitude water Cerenkov detector
array. With a lake and more plants nearby, the relative oxy-
gen is larger and better for the artificial construction activ-
ities.
(3). The surrounding of Dajia lake is a better candidate
for new station, but there is no residential area and electric
power available. It can be a optional high-altitude station
in the case of the geothermal resources are effectively used.
(4). A few of environmental instruments have been in-
stalled by institute of Tibetan Plateau on the Everest
base camp.This site is more suitable for small-scale high-
altitude observation. There are no flat land and electricity
around Rongbu Temple, which is suitable site.
(5). With more sunshine and small precipitation around
New Tingri Sheka area, it can be considered as a good sta-
tion for installation of atmospheric Cerenkov telescopes at
high-altitude villages.
(6). Jiacuo Lha Pass is a holy and scenic area and the
weather condition is not good , so it is also not good enough
for the establishment of new station.
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