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Cosmic parimles these pticed*particlesitha 'SUITG nd us all the time,
are the focus of this day Studenls teachers and scientists get together to

talk and learn about cosmlc Hays and answer questlons like:

What are cosmic particles?

Where do they come from?

How can they be measured?

And what can m?e learn from them?

If you want to know more
about the secrets they bring with and to be
part of this day, get here more information:

hitp://icd.desy.de
https://www.facebook.com/InternationalCosmicDay

International Cosmic Day (ICD)
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Measurement of intensity for extensive air
shower depending on zenith angle near

Biscovr An Investigation on the Relationship of

Cosmic Muon Flux and Zenith Angle

ES0Y A

ed to Renmin Umvzrsu,tg‘of

sea level

T ARAN T

Beijing Donzhimen High

REPORTS

——
On the following pages, we have o
booklet. These contributions docum
on ICD with images, comments, notes or
data analysis — as sdientisis do wh
proceeding after a conference. We'have sort
sountries in alphabetical order. Let's start with

1. Equipment
Shuangyi Zhou, Fengyi Wang, Shan,

ent-body Cosmic Ray snthusasts dedicated 10 explove and publicizs particls physics When a very high energy primary Gosmic ray amving atmosphere, it cdlides with air nuclei,

and by interaction produces a several secondary particles. All secondary parficles with very
high energy collide wih ar nuclei again, through strong or electic-magnelic ineraction
produce more secondary particies. Such cascade interacton forms a great number of
particies flight down as a shower. Such phenomenon is called as Extensiva Air Shower
(EAS).

ahui Chon, Xiangeui Lai, Yaping Chong, Rar Han

What did you find out?

em of

high sehod

setsd by
out?, What,

Cosmic particles, these unnoticed pal les that surround us all the time,
arethe focus of this day. Suidents, teachers and scientists get together to
talk and learn about Cosmic Rays and answer questions like:

What are cosmic particles?

‘Where do they come from?

How can they be measured?

And what can we learn from them?

bitps:/ice.desy.de
https:i/www.facebook.com/nternatioralCosmicDay

@ Fermliab

‘QOrAABRLE
Measurement of intensity for extensive air shower
depending on zenith angle near sea level

— . e
L H ZEF T .
= Jiangyan High Schoaol of Jisngsu Pravince,
Qur Team Data Analysis

EAS bieatria” dor 1%

+ The EAS iniensity of commic rage

Experimental conclusion decreases willi tha increase of xmill angle

v
g
2

We found that the EAS intensity of

Je degree mereases 10 o

rays des

After the zenith

certain value. the EAS intensity decreases
significantly and becomes gentle with zerith
Angle.

We also found that there is no significant
difference in the change of cosmic ray EAS
Intensity with zenith angle during the day and N
night. This shows that solar activity has linle 2ol %
effect on the EAS intersity of cosmic rays
abecrved or the ground.

-~

ESA Intensity (s~ day~'m 1)

20 camtence Tever (95

“angle (deg)

4+ The comparison of cosmic ray EAS ot
different senith angles of doy and night

NOVEMBER 10 | 2021

CHINA

Xinghua High School of Jiangsu Province
Successfully Participated in the 10th International
Space Day Exchange Activity

/—I-?;"EJ‘)L-‘I@“:F'JJ" 3

Xinghua High School of Jiangsu Province, a
-

Whao are you? At 13:30 GMT on November 10, 2021, nine students from Xinghua High
Schodl of Jiangeu Province successfully participaled In the 10th
International Space Day infernational exchangs activity!
The Video Call
Intemational Cosmic Day
had an

The students of Xnghua High The: activity on the Intemational Cosmic Da

Interactive diseusslon in Englsh with five other | jntonded to make mors peopls pay attanton
cosmologics search teams fr U the cosmic ray ing arcund them at all im
countries and showsd foreion enceurage colege 21d midde scheel stide ©
thair e a collec! cosmic exchange resear
conciusions ) directly pi 2
detecton  device made by nporary cosmic ray
Programming.

arch.

< = — By means of euch w
feacher e general publie, o
ayone  inlen led wil  have a lroad
9 of such guestions: Whal are
Where do cosmic rays come from?
measure cosmic rays?

joint activity, students,

And howto

In 2019, Xinghua High Schod of Jiangsu Province
ind the Chinese Y es established

fhe relatienship of ‘cooperafion between the
inghua High'. In order to cult more backup talents for
n and give more students fh ity to jcin the talent plan
i 3 i schoo-nunning
phy ‘nstutional Cooperation, Joht Development for & Innovative Talents’ to
the Talzliow Excalent Eda Prcjex at further promoting the improvement of students
scientific and  ftechnologic atlainments whie contnuo ely pushing forward quality-oriented
educalion. As & consequen i 1gaged as mentors for the
building of the Local Integ

vy of Sciences and
ological nnov
under the guidance of co

way to combine scies
ether, with

NOVEMBER 10 | 2021

Campus Cosmic-ray Observation Collaboration
{CCOC) organized to participate in the activites
of international Cosmic Day 2021 in China.

52 CCOC member Institutions participated in the
2021 event.

Lius Jia, member of the campus cosmic-ray
working group of the Institute of High Energy
Physics, assodate researcher of the core
backbone of the Large High Altitude Air Shower
Observatory (LHAASO) project, presented a
report of “LHAASO and Campus Cosmic-ray
Gosarvation”, focusing on the completion of
LHAASO, major innovative achievements and the
progress of the CCOC in promoting the campus

cosmiceray observation project.

What's your take-home message?

More activities in ICD! More funl

NOVEMBER 10 | 2021

EAS Changed With Zenith Angle

5 b 5
) b ;J'. g
The High School Attached To Hunan Nermal urr‘

-

I .Background

Cosmic rays usually consist of high-energy particles from space. On the way high-energy

cosmic rays shoot from space to earth, they need to pass through the atmosphere and it s
the i
secondary particles. These secondary particles will interact with atomic nuclel in the

e that they interact with atomic nuclei in the atmosphere, knocking out various

atmosphere again during the flight, producing more secondary particles, which are
sprinkled from the air to the carth like a rainstorm, and conducting cascade reactions
continue te occur it this way. This process is also known as "air shower". Mere specific,
these secondary particles produced by cosmic rays repeatedly act to produce more
secondary particles until the average energy is equal to a certain critical value, and the
number of secondary particles reaches the maxmum value, which is called shower
maximum. After that, the particles gradually decay or are affected by the atmosphere.
Absorption, so that the number of secondary particles gradually decreases.

High-enargy cosmic rays can form “showers” with large area, which produce a I
number of secondary charged particles reaching the ground almost simultaneously.

By measuring these charged particles arriving at the same time, the “shower" cases can be
obtainad. Sciantists usually study on cosmic rays by indirectly detecting these "showers"
reaching the surface of the earth. In general, the higher the energy of cosmic rays, the
larger the shower area that reaches the surface. In practical experimental setup, detector
array are often used for detection.

I this article, we analyzed the data detected by the detector array of Dongzhimen Middle
School in Beijing, China(39.933'N latitude, 116.417°€ longitude, 46.4 m
level). The detector array is composed of 9 scintillation detectors, separated by 10 meters,

rs above sea

setin a 3x3 marrix pattern, and the sensitive area of each detector is (L5 square matars,

NOVEMBER 10 | 2021

An (nvestigation on the ralationship
betwesn Muon Flux with Zenith Angle

A great qualitative {1t betwien experimeantal
data and vefarenced approximation

What's your take-home message?

- A maximam Muon Flux at & degres zenith angle

us symumstrical dseling of Mun Flux with incraasing/deevsasing zénith angle
- A qualitative validation is wade *o the reference empirical approximation

= The rosalts of our experimmint can bt uticed in intorpreting tho intamal structurs of

eoncealed objects, (2. nuclear plawts) and cosmic ray detection in outer space.

NOVEMBER 10 | 2021

ANALYSIS OF THE

DETECTOR COUNTING RAT!

= [ S T ,mi Er - >: —zs
= 7 &) 38 K T -
Southwest Jiaotong University: .

Team Infroduction

We are the Institute of Astroparticle Physics which consists of 12 teachers,
5 doctoral candidates, some master degree candidates and undergraduates.

What did we find out?

What have we done?

Southwest Jiaotong University has five ed
detector arrays, which are placed on the
1cof of the teaching building. The five
detectors upstairs transmit the information
to the clock synchronization system
downstairs through the photoelectric
compaosite cable, ad then stare it in the
so that we can process the data

ha’_,'\..\

We focus on the reasons for the change of
counting rate, such as whether the
atmosphere pollution in Chengdu will
lead 1o the change of counting rate, and
whether the counting rate will change
suddenly during the period of thunderand
heavy rain.

This is the chart drawn by our team. It is
the counting rate of the three detectors
collected on September 8. From these
three diagrams, we can see thar the
change of the counting rate has the same
trend, and the sudden change of those
curves maybe affected by the autside

The take-home message
We analyzed the data of five detectors, focusing on the study of counting rate, and

analyzed the relationship between atmospheric environment and sudden change of
ml‘m:i.ngmte curve.

NOVEMBER 10 | 2021

On the roof of our echool, we built a detectors array o measure EAS, as shown in Figure 1.
It consiste of 9@ scinfilation detectors, spaced 10 meters apart a8 a 33 matrix and n
detector has a sensitive area of 0.5 square mefers . It is located at: latiude 38.833
Iengitude 116.4717°E, altitude 46.4 meters above sea level. The electronics digitalize each
signal from deteclors, a computer confinuously acquires data and controls all the equipment
oniine. Whenever a charged particles of cosmic ray passes trough our each detector, the
GPS time with nanosecond acsurancy, amuHudc of signal, and Inggsrrd detector's location
are recorded.

Fig. 1. An EAS array on e
roof of our school.

EAS array on the roof

above class
= o m

Some procedures to reconstruct the measured tacks of EAS have done. they reconstruct
anly the EAS event in 400 square meters covered by our array with cancident fold 23, We
anayzed the direction of each EAS event during t=3 days since Beiing time 0 oclock cn
16th Octobsr 2021, and obtainad the svents numbsr Niin each range of the =8 zenith angle
uniform ranges from O * 10 @0 *. lts standard eor ci=NiG.5 . For the zenih angle range A
10 B, it covers a slereoscopic angle Q=21 (cos A-cos B), and the effective area of the array
is 400m2 ~COSBi (B is the median of zenith angle range ). By this way, we get the average
EAS infensity =N+ (3xQixCOS8) in each zenith angle range withn the unl steradian
range and 1 day. lts standard error oli =0+ (3x0ixCOSB]).

2. Data analysis

NOVEMBER 10 | 2021

Measurement of intensity for extensive air

shower depending on zenith angle near
sea level

37 X EASTE K I 75 e Fdd AL
Beijing Donzhimen Hiéh“

The experimental data are listed in table 1 below, and the corespending curves are shown in
Figure 2.

3. Result

(o I T Table 1. Measuroment
Ta ] data for EAS intensity

Figure 2. The EAS
intensity depending on
zenitn angle.

-0 costi

4. Discussion

When the primary cosmic ray fights down

ihrough atmosghere, the number of EAS 3§
parlicles ncreases first, then it decreases
gradually dter reaching a maximum value | 5 a0
since the energy of all particles reduces
and decaying or stoped prooability %%
increase. The higher the inbal energy. the . & sue0

mare EAS particles survive and reach
ground Only when the delectacle particle
densily reaches treshould value of the .
around detector array, such EAS can oe Zeaith sagh (degres)

detected. Therefore the energy threshoid of detectable EAS of a ground array increases with
the increase of almosghenc depth.

When zenith angle increases, the depth of the atmosphere increases. Therefore, for a ground
array the detectale EAS energy threshald E increases with the ncrease of tha zenith angle.
Because the integral ntensity of isotropy primary cosmic ray is approximately proporticnal to
E-2, the EAS infensity is the descending funclion of zenith angle.

NOVEMBER 10 | 2021
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