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Outline of JEM Exposed Facility Utilization Plan

Masahiro TAKAYANAGI

Abstract

Japan Aerospace Exploration Agency (JAXA) has completed the construction of Japanese Experiment Module (JEM) or
“KIBO”, i.e. the nickname of JEM, on orbit till 2009 after three times STS flights. The Exposed Facility of JEM (JEM-EF) is
one of the most characteristic accommodations on ISS to provide an environment directly exposed to the outer space. JEM-
EF is expected to be suitable for experimental missions of a wide variety of field such as earth and space sciences and
technological development. In this paper, JEM-EF and its payload are outlined, the interface between them and some
significant constraints which must be taken into consideration on using JEM-EF are also discussed. Four missions now on
JEM-EF and two being prepared for next utilization stage are introduced. I close this paper by the discussion of the
strategies to make JEM-EF utilization be wider and more fruitful.

1. O0OOO 0000000000000 000000000000
0000000000000000000000000
0000000000 (@ 00ISS: International Space 000000000000 00O0O0O00O00OOO0O0O00

Station0 000000000000 OOOCOOOOOO godooooooooao
000000000000 Japanese Experiment
Module: JEMO 1999000 0000000000000 2. 0000000000 oOooOoOooo

00)00000000000000000000000

00000MO0O0D0O0O20080000 200900 20 000000000000000(O00JEM-ER)OD
0000000 STS-123 (1J/A)0 STS-124 (1J)0 0O O 2009 0 700 STS-127 (Flight 2/A 0000000000

STS-127 (2J/A0 3 DO DODO0O000OODDOOOOO
J0000o0ooooooz008 0 soooooooooo
0000000000000000000000000 Starboard Side  Prlseued sedion (RALEY
ooo 5]
Fig. 1 00000000000 DO0ODOO0OOOOOn
0 (Pressurized Module: PM)0 00000000000
0 (Exposed Facility: EF)0 O O O O O (Experiment
Logistics Module-Pressurized Section: ELM-PS)0 0 O
0O O O O (Experiment Logistics Module-Exposed
Section: ELM-ES)0 0 0 O 00O O (JEM Remote

JEM Remote Manipulator
System (JEMRMS)

Exposed Facility (EF)

EF Payloads e Port Side

Manipulator System: JEMRMS)0 0 000000000 g A

O (Inter-Satellite Communication System: ICS)0 000 O & : @
0000000000000 000000000000 c%ﬁ%ﬁ mﬂ$$§%§
0000000000000000000ISS00000
ubooboooboooboobooooobooooono Fig. 1 Japanese Experiment Module (JEM)

(0) 0000000000 ISSO000000000 0305805000000000 2-1-1
ISS Science Project Office, Japan Aerospace Exploration Agency, Sengen 2-1-1, Tsukuba, Ibaraki 305-8505 Japan
(E-Mail: takayanagi.masahiro@jaxa.jp)

18 —-18—



gooooooooboooooboooooooooon

Table 1  Resources to Payloads form JEM-EF
oo O O ooooo o O
0000000000000 1000 #10 #6, #8, #9, #11, #12
0000 3kW@20VDC)xO 00O
800 oooooo
oo 00000.1kW(120VDO)x2 0 O
0000 3kW(@120VDC)x2 00
200 #1, #2
00000.1kW(120VDC)x2 0 O
0000000000000 O0O0OOooO 1000 MIL-STD-1553B
0o0o0oooooon 800 FDDI
ooooo 0oooooool100 800 NTSCOOOTVODO
0000000000000 20000 200 1000 ooooooooo
0oOoooOooD1l0o0 700
0oooooo
000000000000 0O0 160240 1000 O0000000oOoooon
ooooo 0000000000000 160500
. 00300x 100 80O oooooo
O0600x 100 200 #1, #2
0o OO0 500000000 80D oooooog
00 2500000000 200 #2, #9

0000000000000 00000D0000000
J0000000000O00O0OdO 200000000 4
Jo00000000000OdOoooooooooo

JEM-EF 00 120000000000 ®10#1200
Jo00o000ooooooooooo#7dcs 0)ooo
#10(ELM-ES 0)00O0 10 0000000000000
Oooooooooo(MCievood 3 kWooOoO#l
D00#200 200)000MIL-1553BO0000000
000000000000 000D)D000noooo
(OO0O0O0000O0DDO0O000000000O0oooon
000000000000 0000000000000

Grapple Fixture (GF)

Payload Interface ‘ N
Unit (PIU)

Payload Attach Mechanism-
Payload Unit (PAM-PU)

Main Structure

Mission Device

Fig. 2 JEM-EF Standard Payload

J. Jpn. Soc. Microgravity Appl. Vol. 28 No. 1 2011

—19 —

0000000OTablel0OOOO

JEM-EF 00000000000000000000
1.85m X 0.8m x 1.0m 00000000000 500kg(d
O0O#20#9 00 2,500kg)0 00 (Fig. 20000000
0000000000000 00000D000000
J00000000000000O0O0Oe500kgd000
Do000ooooo# 0000000000000
0000000000000 00000D0000000
gooooooooo

Fig. 200 00000JEM-EFO000000O0JEM-
EF 000000000000000000000000
000000000000000000000 (Payload
Interface Unit: PIU)O0 000000 OO0 OO (Grapple
Fixturee GO OO DD OO0O0O0ODODOO (Payload
Attach Mechanism-Payload Unit: PAM-PU)0O O 00O
0000000000000000000 JEM-EF OO
PIU ODOO0OO0OO0ODODOOOOOOODOOO GF OO
JEMRMS 0000000 OOOODOO (Space Station
Remote Manipulator System: SSRMS)D 0000000
00000000000 ISSO000000000000
00000000000 O0PAM-PU OOO0OOOO0OOO
000000000000 0000000000000
Jod0o00o0o000o0ooooooood ELM-ES O
000000000000 00000O0ELM-ES 00O
STS 000000000000 000D00000000

19



oo

000000000000000000000000 -
II Transfer Vehicle: HTV) O O OO OOODOOOODOOO
0O 0O O O (HCAM-P HTV Cargo Attachment
Mechanism — Passive) D0 00O O0PAM-PUOOOOO
gooddddddddoooouoooo

3. DOoObboobOooooooooobo
ogn

31 00

JEM-EF 0000000000000 O00DOCOOJEM-
EF 000000000000000000000000
OO0 ISSOcOo0ooooooooooooooooo
0000000D0000000 NDODO0O000000
goooboboboooooobobboboooobobooooo
gboboboooboobgooo

32 JODOOOOOIssSOOoOOooOoOoooO

ISSO0000000000000D00000000
000000000000000000000 51%00
O0D0OO0OOO0OO0OO0JEM-EF 0000D00D0O00O000 5
0000000000000 00000D000000
0000@O0OO0O0000O)OoISS 000oo0oooo

gbooi128»00000b00boobobooboooooong

goooobobobOooooobobboboooobboooon
gboboboboooooogonoo

O0O0oooooooooo 1Issgoooooooo
O30kWwoOoOoooo 12.8%00 3.8kWOOOOOOO
O0000o0o0o0o00OooooooU0UoOooD ONDOOo
gooboboboboooooobobbobooooboboooon
gbobooooboobobobooboooooogobog 2
Oo0o0oQ0OoO0oD 3skwOoOoOoOoooooopoooooo
gooobobobOooooobobboboooobboooon
gooboboboboooooobobbobooooboboooon
gogooobobboooooobobboooooboboooon
god

33 DOOoOoood

ISSOo0o0o0o0oo0o0 JEM-EF 0000000000
000000000000 000000D0000000
0 200000000000000000000000
000000)D00000 100000@Oo0000n
000000000000 00000/00000000
00000)00000000000000000000
0000000000000 00000D000000
000000000000 0000000000000
000000000000 0000000000000
Joo0o0o0o00o0o0o0o0o0ooooooooog

0000000000 516 000000000000

20 J. Jpn. Soc. Microgravity Appl. Vol. 28 No. 1 2011

oo

000000000000 Nadir OOD0OOODODOOOO
000000000000 LVLH (Local Vertical/Local
Horizonta)D 000000000 DOOO0O0OO0OOODOOO
0000000000000 b0O000O00b0O00o0an
goddbooobooooboooboooooboooooan
O0OOOILVLH 0000000000 00000000
Jd0d0doodoooOo 2000000000000 o0o
0000000000000 b0O000O00b0O00o0an
goddbooobooooboooboooooboooooan
Jddoo00oboooooooboooooobooooano
oo

w Forward direction

(1) Zenith Direction

™

Forward direction

Photovoltaic Arrays

P4 Radiator

Node 3

US-HAB
(2) Nadir Direction

Fig. 3 Field of View from #1 Payload of JEM-EF



gooooooooboooooboooooooooon

ISS O 110mx7sm0 000 4150000000000
000000000000 0000000000000
0000000000000 00000D0000000
000000000000000000 ISSO00000
000000000000 0000000000000
000000000000 0000000000000
0000000000000 00000D0000000
0000000000000 00000D000000
Jooo0ooooOooooooo

0000000000000 00000000000
000000000000000 NDOO0O0O00oooo
000000000#1 00000000000 Fig. 30
00000000MWOO0O0@UOO0O00D0D0000#10
000000000000 0000000000000
0000000000000 0000000000000
0000 PhotovoltaicArray D 0 000 O000O0O0DOO
000 ISS0000000000000000000ago

34 OO

ISSO0000000000000000000000
ooooOooolIsSoo0ooodooooooooooo
00000000000 0000000000ooao
JEM-EF 000000000000000000000
00000000000000000000000MD)O
0oDo00o0OooMCD)ODODOO0DO0O00DO00000
0000000000000 00000D0000000
0000000000000 0000000D000000
000000000000 0000000000000
000000000000 0000000000000
000000000000 000000D0000000
HTVOOOOOOOODOOOISS 0000o00o0oon
000000000000 0000000000000

\ (7
SRR
O

p‘\\‘v ()
oo
ég%%mﬂ?

Fig. 4 Molecular Column Density in Zenith
direction from #1 Payload

J. Jpn. Soc. Microgravity Appl. Vol. 28 No. 1 2011

—921 —

gogooobobboooooobobboooooboboooon
gooooboboboooooobobboooooboboooon
gooOoQolIsSsoooooUoooUooUooUopUooooo
go0ooogoSTSOooOdOoDooooooogoooIss
gogooobobboooooobobboooooboboooon
gooooboboboooooobobboooooboboooon
00000 Fig. 4000 20000000000#100
goooboboboooooobbboboooobobooooo
gooobobboooooobbooobbooooboo
gooooboboboooooobobboooooboboooon
gooobobobOooooobbbobooooboboooon
oooooooo

4. JEM-EFO0O0O0OO0OO0ODOO

41 ODOOODOOO

20110 10000JEM-EFO00OO0 4000000
0000000000000 00000000

(1) 00 XO0O0O0O00O(MMAXI : Monitor of All-sky X-
ray Image)(0 0 0 0 O O#1)

() D0DD0DD0DD0O0D0DDODO0OO0OOODOOOo(SMILES :
Superconducting Submillimeter-Wave Limb-
Emission Sounder) (OO O O O O#3)

(3 DO0DDDODOOOOOOODD (SEDA-AP: Space
Environment Data Acquisition equipment -
Attached Payload) (00 000 O#9)

(4 0DO0O0DO0ODO0ODOOOODODOOOOODODO
00/00000000000000000
(HREP: HICO & RAIDS Experimental Payload
0 0O O O HICO: Hyperspectral Imager for the
Coastal Ocean/RAIDS: Remote Atmospheric &
Tonospheric Detection SystemO 0000000
00ooooO0)@Oooooo#e)

00000@OO0@GO02009 O 7 00 Flight 2J/A

O0OJEM-EF O000000®@OO0O0@WO02009 O 9
OOHTV 0O0O0000000000000@Mo®G0 3
000199 0000000000000 000000O0
0000000000000000010 0000000
0000000000000 D0000000oO0oooag
00000000000 DO0O0oooOoooo@ooo
000000000000 D0000D0ODO0OnO
00000000000 @Oooooo0oooooooon
6000000000D000000O0000OOOOO0
0000000000000 DO0D00O000OO0ooog
0000000000000000000@WOOo0o000
00O (Naval Research Center)J 0000000000
0000000000000 00000000o0o

42 0OO0O0OOO
gooboboooooobobbooooooobobooo

21



oo 0o

00000000000 JEM-EF 000000000
oog 200000

(1) DODO0O0D0O0O0DO0OMCE: Multi-Mission
Consolidated Equipment)
0000000000000 000O(CALET:
Calorimetoric Electron Telescope)

(VOO0 00000000000 100000000
00000000000 20000000000000
00@oOO0O0000DDO0/0D0OD0OD000000O
00000000) 000000 30000000000
0000000000000 000000000MEDTV)
0000000000000 O000000O0O0 HTVS O
0000000000000 00D000D0O0000Oo
000000000000 000D0O00DOO0O0D0O0O
OOD0DOOOJEM-EF 0O0O00DO0ODOO0O0O0ODOOOO
oooo#8000000

UO0O0DD0D000000DDO00DDO0OO0DOoOO
0000000000000 00D000DO000O0O
0000000000000 00D00O00O0OO0DoDOo
HTV5O0O0DDOO 2013000000000000000
o00000s0O0000000oooooooooo
O0O0ODO0ODODOSEDA-AP DDDOOO0OOO0DODO#9 00O
goooooooooo

@

5. D000

ISSO0000000D0000000D0D00000n
OODOJEM-EF D0D0DO0OD0O00O0O0O0O0O00O0O0
(Express Pallet)D 0000000000000 0O0O0
0000000000000 00D00000000O0O0
000oo0oooooooooooo(comuooooon
0000000000000000000000000
0000000000000 000000000000
0 MIL-1553B0000000000000000000
U0D0D0D00O0DD0O0OO0O0O0O0OO0JEM-EF 0D0D0DOOO
000O00000000000000000JEM-EF O
00000O0O0O0O0Oo 200000000000000
000000000000 0000@O 3kwioooo
0000000000000 000000000000
00000000000 JEM-EF 0000000000
00000000 0D000000

10 00000000000000000DO 40000
00000000D0000000 5000000000
000000 1 000000000000000000
0000000000 D000000D0025 000000
00D000000000000 200®@2 000#900
0000000000000 000000000000

22 J. Jpn. Soc. Microgravity Appl. Vol. 28 No. 1 2011

0

— 9292 —

gooboooobobobouobobuobuobo
goobo0oooobooboobouoobooboobouoooo
goodooobooobooboooooboooooooooo
Jo0oodoooooo JEM-EF 0000000000
gooboooobobobouobobuobuobo
goddddddddddoooooooo
doooooooboooooboooboooooooon
Jo0d0000000oO0bOO0o0oO0o0ooDOoonDddJEM-
EF 000000000000 DO000004.2 0000
O0OMCEOUOOUOOOODOUODODODODOUOOOOOO
goodooooooobooooobooboooooooo
go0obo0oooooooboooboobooobooobooon
goobobooobobobouoobobuobuobo
O000O0O0OO0OO0JEM-EF ODODOOODODOOOOOO0O
godooooooobooooobooboooooooo
goodo0oooooobo0ooooboooooooooo
0000000000 (ORU: Orbital Replaceable Unit)
goodbo0ooooboob0obouooboobouoobouoooo
go0odooooobooboobooobooboooooooo
goodo0oooooobo0ooooboooooooooo
goodboooobob0obouobobuobuobo
goodbo0ooooboob0obouooboobouoobouoooo
go0odooooobooboobooobooboooooooo
goodo0oooooobo0ooooboooooooooo
goodboooobob0obouobobuobuobo
goobo0ooooboboooboooboooboooboooo
ISSO000O0O0oooooIsSsgooooooooooo
goodo0oooooobooooooooooooooo
goobobooobob0obouobobuoobuobo
goob0oooobooboooboooboooboooboooo

good
1) 00000000000000000000000000
goopoooooo
http://kibo.jaxa.jp/library/fact/data/JFE_HDBK all.pdf O
20100

2) 00000000000D0O0000O0OODO0O0OO0O00 44
oboooooooooooooooooooooobooon

p1285-12900 1999

01O 1019000)



