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The IOWN concept and NTT’s Challenges in Space, Environment
and Energy to Realize a Resilient Society
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NTT Group and R&D ® NtT
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NTT@EH % Fﬂ%{*ﬁu NTT laboratories
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AEHDI>T WY contents ® NrT
O tmi‘ﬁiﬁiﬁ Fl:ﬂ% Global Environment Issues

. *i%i%iﬁ Fnﬂ% Social-Environmental Issues

O FFE Egﬁg;* (: r|.:|-.| ‘j-t How to solve these problems

. %?b\S%/\ From Electronics to Photonics
o X\ (KF) BRHAIC (RIBZEILICERT D)

Even misfortune becomes blessing: Adapting to environmental change
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Miﬁiﬁiﬁﬁ:ﬂ%ﬁ - ﬁﬂ;g‘ib Global Environment Issues: Climate Change @NTT

B H—R>"1—PMIIVESKIRZEE carvon Neutrality and Climate Change
0 JUERZEH). MinKRICKDERAKLEDEAXNIL
® KAE. BfEfE
® HAKAFIF2050F(CH—NR>"1— hSILER%Z
& EENRHRAZEEBETOICTD
m HhEKEEE(E & CO,MEAFRIE ? relationship between global warming and co,?

o E(IFEFRMEIIFEMAIICSERA SN TLVRL)

¢ IPCC AR6*: [ ANEIDFZEN AR, BFNUEBZREIESE TS EC L(TEFRED
RHBDIRUN]

® COZ(i(i t/\l Eiﬂ\“fﬂén_c (I\t:ltb\ It is difficult to measure CO, closely worldwide in real time
® MnK[RODILR)LF—IR (FLDKZER) BEFEEAEMESNTERL

It is difficult to measure water vapor over the ocean, which is energy source of extreme weather
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The reality of the global circulation of CO2
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CO, Observation Network of the Japan Meteorological Agency
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https://www.data.jma.go.jp/gmd/env/info/monitoring.html
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RENROASANEMEE LVAE(GOSAT)

Greenhouse gases Observing SATellite (GOSAT)
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Water Vapor Observation Network of the Japan Meteorological Agency

(SSAY > 7 &)
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IREF

& T LAKEKICARDUTH
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Satellites and land radars cannot measure
water vapor in the ocean
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ﬂﬂﬂ?iﬁiﬁrﬂﬂﬁ . I*} ll$“_ Global Environment Issues: Energy ® NTT
B SURZEEREDN T RIILF—REREICES D> TSR

Facts regarding replacement of energy issues by climate change issues
o {bLEaANFIADHIKEBAERIEE T )L+ —FIFE
o EXBBE(TIEE/RDN ?

® UFIOLAAEMIEFEAEREE. BN CTEPEICEIEUEVRE
® K[F/CHE. F LRANDFESE(TIEERDN ?

® )\ —RIOITT7EFEFEAEFEE

B U, BLAHtEDRHRE - EHHESEETI T I8N

However, amount of information and energy consumption by society is increasing rapidly

o HEDTRILESHED2%(EF—F > %!
® ICTHY RDJ—2(F1.15%*2 (NTTIZEAD1%E5)
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Amount of information and power consumption

b2y DEMNER

[?r] v 2 =2 v F ADOIFRAEE DHEFT

200 121Thbps

1901Z

100
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0

637Gbps

20064 20104 20154 20204 20254

HE REEESR [ —ITA =774 7] (2007.12)

Estimating the amount of information
distributed through the Internet
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Estimation of IT equipment
power consumption in Japan
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Global datacenter power

oS DHEE © nrr
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Energy required to learn LLMs

GPT-3 (175B) }EDFH

#11.500MWh =0z

per training session

. 4

RE1IES #1000MWhH

One nuclear power plant

[1] https://gizmodo.com/chatgpt-ai-openai-carbon-emissions-stanford-report-1850288635
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E ‘5 (: N *i%i%iﬁ Fl:ﬂ%E Social-Environmental Issues ® NTT
m HRDODW. COVID-19. DUSAFfEt, /\LXAFFfE#E

Global division, COVID-19, Ukraine crisis, and War in Gaza

| E&*Eﬁ'fﬁ Regime changes
e J—Ow/\&E. XKE. HARIE?

H ﬁ%(iﬁi}ﬁ/ﬁﬂ 7@?@2_(' (/ \5 The world is at a turning point
B THR)IF—MEE [ERT2RERRE ]

Energy is an issue for securing economic stability

B H—R>Z"a1— b3V THfEERREkES ]

Carbon neutrality is a new economic growth strategy

_ﬁ{ﬂi g-/‘\‘g 73@73‘ ? Exactly what should we do?
‘ﬂb“IE LJ b‘@b\ ? What are the right things to do?
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F:ﬂ Egﬁgi* (: rll:l-.l ‘j-t For Solutions to these issues @ NTT

B HRDTS )OS —TRRREE, RFITHOA ) A—

\ \ A} ~
“/ 5 /b\ ’/Z\g Current technology is inadequate, and innovation to break through limitations is
needed

. %?b\aﬁ/\ From electronic to photonic
e IOWN#EE
) Y, (l\ (ﬁg) EEJ}(C_ (iﬂiﬁ {b ((_ @h—f‘?é) Even misfortune

becomes blessing: Adapt to environmental change

o NTTFEHBRETRILF—FTFRDHkE
HB3A. T2/ 0O05—EFTEHFRRTER

Of course, all cannot be solved witb technology alone
A= AEHEEENE TR I E (Sol(FEhs)

Study of new images and systems for society is also needed (omitted here)
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EE;D\ 5 %/\ : From Electronics to Photonics
ERINMEHEE DL L RBNEDER

Dramatically lower power consumption and ultra-high-speed data processing
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BAEE https://www.youtube.com/watch?v=00XzcwTB_hY&t=5s
English https://www.youtube.com/watch?v=jcvmU4Une4l



IOWN*EI*IE\ The IOWN Concept ® NTT

m Innovative Optical and Wireless Network (IOWN: 7 4>)
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Electronics to Photonics

Xificksd [{nix EFIfilc ks [WLIE ]

“Transmitting” by Photonics Technology “Processing” by Electronics Technology

K BFORERRES o
CRIEHIC & 35— JE) el S i ]

Combination of photonics & electronics “Photonics Electronics Convergence”
for next gen networking and computing
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% C‘.'.J'Ga) ‘I‘ Difference between Electricity and Photonics ® NTT

[mw] Electrical wiring '. ®
160 BLACHE el
N 20GHz NS
/Qé(;)"(?/ SO /'/.:\O M'
® S <\
100 1 OG HZ
80
60 Optical wiring
40 YeEeHE 20GHz
20 | e———

Yehici® 10GHz
25 50 100 15.0 20.0 250 30.0 [EIEEMREDEEIER[cm]

Copyright 2025 NTT CORPORATION HiBf : NEDO #T LU hOZORXSZRISIAER (2015.6.16)  Transmission distance on circuit board
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Improvements of Optical technologies (NTT labs.)

2019.4 2019.11 2020.3 2020.10

XES2SRH ALY F KsmiEo — b BEIEZRAL—Y
Optical transistor All-optical switch Optical logic gate Directly modulated laser
MIM WG /-

Converter L
— y

/ / 2
/ Graphene

Si WG 2 mm

Nature Photonics#g & Nature Photonics#8&; Communications Physics#&& Nature Photonicsig&
HEIE 194 %HIiR
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Roadmap of Photonics Electronics Convergence Devices

IOWN3.0
(FyTRIHAL)

2028

BEEIEKEATER
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O N1T
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(FyTHEAL)

2032

B BIENE
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(R—MEHDEE)
2023 2025
it BIKEIEY—ER BEELEIATER
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e
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*Super White Box Low-power

consumption server
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Ultra-Low power
consumption server
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Further lower power
consumption server
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IOWN target performance
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B THRINMEBEEE D, KS= - 5mE.
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IOWN Global Forum)‘ >} (—hﬂlﬂfﬂ Members

Sponsor Members (39)

Advanced Semiconductor Engineering
Chunghwa Telecom

Ciena

Cisco Systems

Dell Technologies

Delta Electronics

Ericsson

Google

General Members (95)

Accton Technology
Advanced Micro Devices
DriveNets

GeNopsys Technologies
Infinera

IP Infusion

Juniper Networks
Keysight Technologies
NVIDIA

OISHII FARM
Qualcomm

Renesas Electronics

Intel Red Hat KDDI#k =1t
Microsoft Samsung Electronics RESHAEH
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Nokia SK Telecom V=) —TkAtt
Oracle Japan VMware FO4 b b=V
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Pegatron 71-7 AT 400 Rt BARBSHKAST
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1 E B
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Ribbon Communications Operating Company T2 A0)L—T#hA &t

SENKO Advanced Components
ServiceNow
SUMITOMO BAKELITE
Suncall

Super Micro Computer
TELEFONICA

Ufi Space

VIAVI Solutions

Wind River Systems
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Academic or Research Members (21)
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PhotonDelta Foundation
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BEEEEEFERE(TAICS)
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O N1T

ﬁ{l\ (&%) EEJ"/\ : Even misfortune becomes blessing
FHREIRIVF—RFRFROHEE

NTT Space Environment and Energy Laboratories Challenges
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Society
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iﬂ Vision of the society we want to realize
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Zero environmental impact
Environmental adaptation
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Global environment

Realization of a
Resilient Society
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HAEE https://www.youtube.com/watch?v=ZJ2m1WfIRRA&t=126s
English https://www.youtube.com/watch?v=fOv-wMYCn_0&t=4s
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Extreme weather futures forecasting technology
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Super-wide Ocean and Atmospheric Observation Technology Extreme weather forecasting technology
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HAEE https://www.youtube.com/watch?v=e9yD5cqfMMc&t=114s
English https://www.youtube.com/watch?v=vjplxouljUA&t=14s



El;lﬁljﬁll Eaﬁiiiﬁ Lightning control / charging technology
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Lightning forecasting technology

e rO—>
Lightning proof drone
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Lightning-resistant
drone technology
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BAEE https://www.youtube.com/watch?v=nG6hYc8zYIg&t=92s
English https://www.youtube.com/watch?v=7xuCBBFhYu0&t=7s
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CO, Conversion: Approach to ocean
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Low environmental impact land-based aquaculture Improved varieties for algae
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CO, Conversion: Approach to terrestrial plant
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Crop Breeding by Cell Fusion Technology
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Change the world through innovation that exceeds the limits

b\‘S%/\ From Electronics to Photonics
e IOWN#&EAE

O N1T

HOPZZ R T

*b\ (ﬁg) Eiﬁa}((_ Even misfortune becomes blessing
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Innovating a Sustainable Future
for People and Planet
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Algae are the source of the birth of mankind and the savior of the earth to come
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