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Background of program

In order to stimulate the public to explore the enthusiasm and innovation potential of the
universe, the National Defense Science and Technology Bureau, the Ministry of Education, the
Chinese Academy of Sciences, the China Association for Science and Technology, and the
Central Committee of the Communist Youth League hosted a lunar exploration payload
creative design collection campaign with the theme of “Inspiring enthusiasm for exploration
and encouraging public innovation” in 2015 .

XA

A total of 257 entire from all over the country were received . After the primary selection,
the initial evaluation of the expert group, the public online voting, the publicity, and the final
evaluation of the expert group, the lunar micro-ecological bio-experiment payload was the

winner.
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Challenge and Key technology

1. Must meet the change—4 probe:Weight:<3kg, size : £ 200mm*180mm , on

control command signhals: release water and take pic.
28 ZHEHIETREYETER AR The biological immobilization technology in complex
mechanics. And 2 months keep on Launching site and 1 month during fly to moon, The

biology organism can not grow and can not Rotten

3. AEBAEH TS RE AR The light-guiding technology under lunar natural environment,
thick dust.

4ARBEZ., FEEFHETHERFEARThe sealing technology under environment of high
vacuum, and 1 bar inside

5NRE. BEE. BREFHTHEXRFEEAKRThe independent temperature control
technology under the conditions of small scale, high humidity and wide temperature range. range
-180-+120°C.

6.7 'R B 4 THVBFE B {8 KR The Anti-fog imaging technology for cameras under high
humidity conditions.100%



Objective of playload

) EREARSEER . BEN. BREEES THRMEE

RAMAESERUR .

To explore the growth and development of photosynthesis and
photosynthesis effects on the lunar surface under low gravity, strong radiation

and natural light;
2) BENEYHEENRE
RNEPEREN T ;

(FTRYSCHE, HEDN-

EPFARANER, NREAR

To promote the popularization of biological knowledge through the
biological experiment payload, and deepen the understanding of the general
public on biological principles;

3) EfRERAIREMR, BRAMINFTERRMBFHRIONE, =

HA{|JMI$F{%J ,E\'L/\o

To publicize the results of China's lunar exploration project, stimulate
people's interest in the exploration of the universe and scientific research, and
raise people's awareness of environmental protection.
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Structural sketch The position



Technical Indicators target 7, ’““‘*"ZW‘“"’*“"%

NN -
s/ AR

items indicators

weight 2.608kg

full size ®173(x0.5) mmx198.3 (x0.5) mm
Light guide pipe 10mmz0.1mm

Spatial size of biological
P128.6x72 mm

activity
power dissipation; 15W
Data volume F24/ 65 Mb
Data transmission rate 256B/s

Leakage rate <1.9x10° Pa-m3/s




The screening of organism

Hundreds of organism

Cactus, Tooth grass

Turtle, Earthworm

-

.

Wheat, Arabidopsis

Bee, Bat moth

.

.

Potato, Arabidopsis

.

Silkworm

Potato, camel thorn

.

Wheat, Orchid

Fruit fly

.

Potato, Cotton \/

.

Rapeseed, Arabidopsis

Fruit fly, Yeast




Final selected

Potato

v The fourth largest
crop in the world.

v Chinese stapled
strategy food.
v" Future space food.

species

Rapeseed Cotton
v Important oil crop. v' Important fabric
v Beautiful scenery Crops.

after flowering. v' Large seedlings,

v Fast seed germination. good display.



Final selected species

Arabidopsis Fruit fly
Flowering around 12 Model animal with
days for the ultimate goal. short life cycle.

Yeast
Important engineering

microorganism.
Fruit fly food.



Relationship between selected species

Producer

Producer

CO2 co:
9)) 02

- : Consumer
Consumer v \ticro-ecosystem

Food

Fruit fly

The photosynthesis of the seeds in the lunar environment and the photosynthesis of
plants were verified by observing the whole process of seed germination, seedling
growth and flowering of plants under low gravity and strong radiation conditions, or
hatching of eggs, larval growth and development, and smashing. Inspire people’s
awareness of eco-environment.
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Research and development process

(Jan. 2016- Oct. 2018)
Jan. 2016 to Aug. 2016, preliminary program design of payload.

Sept. 2016 to Dec. 2016, detailed design of each subsystem.

Jan. to Oct. 2017, comprehensive program design of payload.

Aug. 2017, participate the lander EMC test.

Oct. 2017 to Apr. 2018, Development of payload identification components.

May to July 2018, the identification test (including mechanical test, thermal
environment test, leakage test), complete the development of the product.

July to Sept. 2018, payload acceptance test (including mechanical test,
thermal environment test, leak test)



Research and development process

Structural optimization 17 times
Processing prototype 6 times

Reports more than 150
Reported nearly 100 times

Completed 35 engineering verification tests
Completed 200 biological experiments
Visited more than 50 enterprises and institutions in 15 provinces and cities

Experienced 4 times of reset process



Research and development process

On-orbit risks

» The early release of water with scattered 7
soil, the air leaks

» The water might not be released

» The light pipe might be blocked by the
moon dust

» The camera might not work

» The data might not be transmitted, and
SO on.



Team

General Counsel — Academician Zhihua Zhong

Vice President of Chinese Academy of
Engineering

Provide guidance on the scientific
direction, technical guidance and resource

coordination for main issues.




Team

Commander in Chief -Hanlong Liu

Vice President of Chongqing University
Coordinate the resources to promote the
development of program, and ensure the
reliability and safety of the development

Process.




Team
Designer in Chief ——Gengxin Xie

xiegengxin@vip.sina.com, skype ID:xiegengxin
Deputy Director of Center of Space

Exploration, Ministry of Education, Dean of the
National Defense Science and Technology
Research Institute of Chongging University.

In charge of the overall design, research and

development process, and key technology

development.


mailto:xiegengxin@vip.sina.com,skype

Team
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L7
On-orbit operation summary RS
The payload was turned on at 23:18:40 on January 3, 2019, 12.88

hours after the landing of the lander. On May 9, 2019, 11:48:50, it was

powered off. The pressure inside is 1.04 bar on Jun.3 and 0.82bar on
May.5,2019

So far, the accumulated working time was 1300 hours,
a total of 127 shots with 632 photos were received, of
which:

» The main camera took 69 shots and 343 photos

» The spare camera took 58 shots and 289 photos
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Temperature variation inside load

date t-°C
1H4H 31.6~32.5
1H5H 32.5~36.5
1H6H 36.5~35.0
1H7H 35.0~33.0
1H8H 33.0~28.1
1H9H 28.1~22.9
1H10H 22.9~18.2
1H11H 16.7~25.2
1H12H 16.7~25.2

Y & |
COSE..
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Solve the Key technologies

1. The biological immobilization technology in complex mechanics.
2. The light-guiding technology under lunar natural environment.

3. The sealing technology under environment of high vacuum and
wide temperature range.

4. The independent temperature control technology under the
conditions of small scale, high humidity and wide temperature range.

5. The Anti-fog imaging technology for cameras under high humidity
conditions.



Key technologies

1. The biological immobilization technology in complex
mechanics.and control the grow of organisms.
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Key technologies

2 . The light-guiding technology under lunar natural environment.

Two end face seal rings were installed between the light guide glass and the

cover plate to reduce leakage of internal gas while ensuring light introduction.
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Light-guiding glass

Microstructure of light-pipe



Key technologies

3. The sealing technology under environment of high vacuum and
wide temperature range

The payload was a sealed container, with a total of 7 leak points, two of
which are located between the casing, the cover plate and the light guide

glass, and the other five are caused by the connectors passing through the

Wal I . — B64

T mfm /13- The sealing ring and gasket are specially
‘r. ) 2 7 ] e

S ———— developed with G302 material and can

withstand temperatures from -100 °C to
+250 °C.




Key technologies

4. The independent temperature control technology under the conditions
of small scale, high humidity and wide temperature range.

The payload heat interface consists of a heat insulator, a heat sink, a multi-layer, an

insulation ring and a control module casing.

Heat - df Light-Pipe
Insulation Pad .o = Multilayer
> ) Insulation

1553b Bus A

Telemetry Interface

1553b Bus B Power Interface
Grounding Device
Asymmetric
Radiator Symmetrical
Radiator
Heat
Insulation

Ring

CMOD

The insulation pad and the insulation ring are processed by polyimide YS20 material, and
the control module casing is processed by 7075-T6 aluminum alloy, and the outer surface is

blackened.



Key technologies

5. The Anti-fog imaging technology for cameras under high humidity

conditions.
The device prevents the mist from adhering on the glass window through the main body sealing

and optical window coating (hydrophilic active agent). The anti-fog effect was tested by the damp
heat test, and the result showed that the coating can effectively avoid fogging of the glass window.

Temperature range: 0-35 ° C, humidity >95% RH,

Spare cameri@h

High purity coated glass window



Impact and significance

nature Lo
International journal of science Search Login

NEWS - 15 JANUARY 2019

Plant sprouts on the Moon for first time ever

China’s Chang'e-4 lander has sent back pictures of a cotton seed sprouting in a miniature

biosphere experiment on the craft.

Davide Castelvecchi & Mico Tatalovic

RELATED ARTICLES

How to build a Moon
base

China set to launch first-ever
spacecraft to the far side of the Moon

Exoplanet hunters rethink search for
alien life

SUBJECTS

Plant sciences Space physics




Impact and significance

China’s Chang'e-4 mission has become the first ever to grow plants on
the Moon. The lander sent back images of a cotton seed sprouting in a
mini-biosphere experiment, a feat announced on 15 January.

The pioneering experiment s one of several being carried out by
Chang'e-4, a mission that is quickly racking up lunar firsts. On 3 January,
it became first craft to make a soft landing on the far side of the Moon.

International Edition + p —

C”l World » U.S. | Africa | Americas | Asia | Australia | China | Europe | Middle East | UK

China might just have grown the first

plant ever on the moon

By Ben Westcott and Yong Xiong, CNN
(® Updated 1435 GMT (2235 HKT) January 15, 2019 -



Impact and significance
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China sprouts cotton plants on thhe
moon

By Alex Fox | Jan. 15, 2019 , S:05 PM

Inmn a first for humankind, plants are growing onmn thhe
surface of thhe Mmoon, thhe SoutfHh China NMormning FPost
reports. Cotton, rapeseced, and potato seedlimngs have
all sprouted inside a canister aboard China's Chang'e-
g4 lumar lander, now parked omn thhe far side of thhe

Mo on. Yeast, fruit flies, and rock cress were also sent
aboard Change-4 as part of anmn experirment to
iNnvestigate growth imn low-gravity environm ents. T he
MmiissionNn’s architects say the experiments could help
lay a foundation for omne day establishing a lunmnar base.



Impact and sianificance

allOrange F =& 21:07 @ 9 14% 0 )
@ google.com <
? s j 3 —
® bbc.com — 2019%1A 178 wlfw ,?55 @m 7‘; i tﬁ ﬁ HEain
:  [ErEATR RIS
Let us know you agree to cookies BIAOgEE BRI SR Zﬁﬁﬁﬁ%ﬁﬂﬁ' Y TIER,
We use cookies to give you the best online %fg;‘g;&mﬁg * ﬁﬁkggﬁggggg
experience. Please let us know if you agree to all of ARy E BERENERAS
these cookies. RPN FENE SR AT
ERIREK, mmmmmmr#mﬂ BIREAERN LT T A8, - AT IR RO RS
Accept Reject -5, R IR RTEATARS, R IR E R T,
WHASt RS AR, B \RORVERSLAGTSSEE RS EONTEER LERE TR,
REMEER, B LR, C DUERB R A R, 1
BIB|CINENA BRI AN TR RS BARTR AR TS MArRE ALy EiRRt e,
WASIEEEE, BATRT S-SR NS, TR A XA
RERRE, ERRTNEASIETIRN, SR, SRR d A L
BOREMRERNANER, T v IR B, IR T
., L. ) WREBSIH T AERUAITISHTE RIS NGB ESE IR TR R,
China's Moon mission sees first RS, e, RO BRI, th, Bk, LT
d t ERHREENEN - GRS (SRS RARTE T 1 B DI AR,
sSeedas sprou B RSB A SR RN SRR AR s R AT, AR, — iy
I RN AR, NERRE, L THALRBSRSLIVETIE SIRAL,
O 15 January 2019 = China WATSERS OISR SRS TREERE RIS ERR REERAT A~ i
WU A FERAINPOR R, R BT (DRSBTS, Y, R A K.
AR O BB B3 WA RURSTURTTHR O WSS TR R
[ f ¥y © P, WERPRIIRE, BRI, SN FFR R S kRS

EREREET, MR ARREEER B, ARG~ IS AL,
MG, FABRBETREER T 173 BREE 10 R Al0ig D JUHTE SRR ERFLTAE  dEEREERHEIUESSG ¢ RARE
BEFRREHEN, W%, BRI [P‘Uﬁf’ WRARRKIECEA WS, HESSEFRRRNR i, I H3K
NERNBLATHRATER B M.~ THEER, EREA,
SRR, O ABRATRE R AR, BN [HE(SHERRME LA 5 BREINEE  PERDE 030 ENYIBAEE, SRR
REEMEAAED FIERHANE MUEST AN MENEIECRHECE OVRIRIA R RA S bR S DR AR,

British Broadcasting Corporation (BBC)




Impact and significance

Singapore Joint Morning Post

2019 4 1 A 16 A WI§W. ib vl 4 ! "B ﬁ‘ REHE o S
[ (% 2 ; %rkf DR~ B
f&))lmd; 1H15 EHE s ﬂ%i@ﬂl%mﬁﬁké’iﬁ&ﬂ EEE%?:% {;)0/13 FErEE=
=, S5 A BRI, ik
i‘)é?ﬁtﬁm Zé@ﬁ%g&@éx
PR E A & ' 1E BB A
B, &K, i e E HEPEYRT

FREBOEYRSRGH G R T RiARR
B ERF BRiEEROBENFELKH TR
¥ X AR EE E RV S 5 i T AEE B HilfT
BB IR SR,

IR AE A Bk B iR ARG 5 T8
1% 0W3 . L5 E7F BB S 6 MAEwIER
FEAS, e TR I REPH 2] B BR TS,
RIENRFERARYT, XBEESLH HRIKES 38
B BRESTISHEEE, £ BB EEHAY
E—MEWBEF, ST ARERAERNEDE §
KIS EER,

JESE, SRR I S A B SR i Ak
K, BERN B RS —Fragt,

[FB(FEEMR)MEE 1 5 14 BIRE )50
BEHKE, PEBFRXEA BRSNS T
PLEN,

FEERHXBOE RE—5, PEESESE
e HillE) B Bk & 5T al SRR ERIOIEIIES, 7E 2020 ZEH]
JEmREIK B R BHEIES .

FEERTKBEER R LN, IS s
TE BERE E BRSSP ERSEN TR LER T F
B, EIRTVOmRS T B B ERATINR A IR

Srei, WOl E RS S TETT RIS S e ES
ERIREE, FHOBE RSN,

WRw S ERRGHEA TR R E THF (RS
{(Z) Asb)

TR E G, — BB 2T 2020 FEAAREN
K EHE, H ERIE T 2RISR, —k B e
TERER

HHESE R ERIFIIA B EAE 2011 6, 2M0HEH
EHPEE N — S GRS B A ST R TR Bk
HUE, BRIV ESSRR,

GEE( SRS 1 B 13 B3R ks,
EEOFLE(EE  SEINETsTR O FLE -8
BAZRE - - MFIB POV BT B s st A B -

%—Ai‘“ RERS T EMIHERIEROER R

| SIERNES S TEHESS G R RS A EIHIER

XHAR AR BTEAILHR . it 5l 45 th sz
BT HREARE RN — MR RLURI AR R AT B A
1970 4 B 24 HESE—FTEE, 2 2003 £E 10
H 15 HEWREIK XN KRS, FE—EEBEFE
BERETEIE R E ORI KR,

. IEBEEREE T HOEE, P aig A e
R HIREES B EFTIEL PRI TR, P EI4H
SATYEEGHREFREIITA, ZEREF G

| AR TV AR SR T, TR ) P I A

R,

FEFT R EMT HHESBE R T, PEX
MR — A ERFEEE I E SR AT ERE I
AL P EFEFIR I ERIARSE, TAERE
“FPEIRF EIE R ERPE I AR

FHERORHE QIR S 21 T FAERRIA5 140,
B RHAIE AR FERT AN REtHIBESE T BUS AVIEE
Rk,

el EEHERAE EPR = AR E 2 SMONIR T,
R E AR ER SR 22 ) S AT e R & T B MG TR
1. 25 H N EREE 2 ER FEE BEMER
B AN, R RS R R E R
AR — BB S .




Impact and significance

o= = 2= =0 B — — o :
e e s “Catl “Clall = o -l D O6% @k _4-9:58

- Chang'e-4 Lunmnar Mission: First ev.._. ---

— CGT N g

Transcript

(D Z20192-01-13 19:48 GMT+S

Chang'e—4 Lunar Mission: First
ever biological experiment on far
side of Moon

Updated 2012-01-13 21:41 GMT+8

As we approach the SOth anniversary of rman
landing omn the moon, a different group of living
creatures has just arrived there. A teamrm of
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In 2061 moon baby will be born
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