EFKE. REILCERHEL 2—HEAHRR

ILC M ERBEIZLI-EBLDOLK Y
(ILCEBDLKY) =T &G
BEECEET 50

RRBEE

20254 3A4

() BIZRFEAEFKRF
(Z) R ILCEXHEEL 52—

(—Bf) BRI X T LREMRM ] L CAHEMRRKE
(Z1) BRASHNIT 77—V ) a—> 3 0 BE
(z2) 7oT7hmAKXE1
(Z23) AL T ILE—
(Z4) A HEESE
(z5) rksHELaIHILEZ U b
(26) ZHHEREZIVHILE Y MRS
(27) XEBELa VU SHILE Y FEEXA
(28) IV T4y avH)LarykkRett

AT

BIREMRD (HRDIRWVER)
AERTERULERN, BEFOVT, BESFEZEELTORVEONZEINEIOT, FMHEINOE
BECAEARRELET,




EP/Y

0 I = G . » Y 1
1) BRI D S . 1
2) HEIBIEDBEB .. 1

2. BRI DI 1
1) HEIMARICET S LCEEHEL A —DOFEE. .. 1
2) HEI D RE 1
B) BRI 2
4) EMEEIE - BB 3
5) A4/ R&F/ TIARBEEEEEE. .. ... 4

8. 2024 FREW I R R . . . 8

B3—1 BFREROIE 8
3—2 ERFRELFEFLEIY LUALHNBEEOALDIRILF—ZVIIWG............. 11
1) B D T 11
2) HhEKGREREDIBMR L MRBEZDS A THAVILFHA. . ... 11

D ER R R LA D B 11
QANBEFCRBHIKBBIE A RBEHORER ... 12
QISR DA T AL . . 13
AR TE R D TRV — N, 13
() ATRE A IR B SR D ERICEN =58 . 15
B) T—=2 a3 0TI TA ;e 15
(RO CO2 R, 16
QAEBREEE AR . . 17
(3) CERN DB aTREMERREE . . ... 17
(4)2050 EETITh—ARY=a— I IILEERTHEADERE. .. ..................... ... 18
4) BRI ILCHDA— R =a—FSILERE. .. 18
(MILC DA—R=a—FIILEBE ... 18
(QF T RIAIIF—EREE . ... 19
QEFERAND CO2 B BRE. ... 19
@OEFEOENRRERER) ... 20
GEFEDENRRALC DEFREE) ... ... 20
5) B E O 21
B) B 22
(DILC D LCA. . 22
QH—RUATHEYR(CO2MRUR) . .. 23
VBRI IR . . 23
AILC RUBEERBZADBERAREIRIILF—OEBRF—L W) .. ... 26
7) U= 0 DEESD. 26

3—3 ERFELFEFELEIY LUASHBEEOALOEFR—LSA TH—HRINWG............. 27

1) B D T 27



2) R—=ILSA TH—=RUITDUNT . 27

MEFHFO CO2HHBEBIRAIEE .. 27
QR—ILSATH—RUDEEEEEME 28
QR EARDEFEEICETIERRICEMEATEINFE ... 29
3) WCOh—Ro=a—bIIUERICAIFIEE ... 32
(1) ILC IZEAT B R—ILZATA— RV DEE EETA A= 32
(2) A—ARoZa—bIIERICAITI=ATEYNFE 32
(3) ILC ARAREERAEDMREE . ... ... 33
(4) ILC AR B DR . . . 34
GEERF YU /NARNBRERREDEME . 36
BRERIRILEX—D CO2HHERE .. ... 38
(MA—RZa—FTILDERLET IV oo 39
A) B E D 40
3—4 E-HMBORBICFETIILCELIYWG. .. ... 41
1)CERN DIz kYB=o3INfREILC BABEAMTIMEZLFE ... ... ... 41
(1) CERN hIRRIIEANY 41
(2) CERN FEIIBERTT . ..o 42
(3) CERN BRI DELDYDZERE . 43
(4) CERN EB#RTE ILC BaBERT T DARAERE . . 44
(5) CERN & ILC BISDERTEDELER ... . . 45
DAL = GDP DELER . .o 45
@CERN BIBERTDANEEIE . ... 45

(6) CERN FAEBMHEILC BBEHDIEERIE ... ... 48
(7) CERN BIBMEEUTAETE ... 50
(8) CERN DFEMTE M R I=Fh . 51
MCERN D EMEE T 3 (2021~2025) ..o 51
@CERN web B4 R ME U 52

(9) CERN DB BT R A E . 53
MCERN DESHRADHE (BEDMEBMELY) ... 53
QFEBL DY - T URARTHA VR 54
(10)ILC MAEDEH D EHRRBEMIEEIR .. ... 55
OB R B . ... . 55

ST N B . b5
SR E . 57
-SEERORE. HEBSTMORD . 58

-4 HMEREM, ZTEERDILK. . 59

B B D TETE. 60

-6 EKEA RS, BERAIEE. .. 61
STIRBEER, TRILF—BRE. 62

-8 M R E D E . 63
O R . .. 64



2) ILCZEEHEL LizTohoku EB Y Lo 67

(1) ILC#ZHeL Li=Tohoku EB6 K YUFRN ... ... . 67
(2) Global Innovation Field IZEITABFRIEETILODRE. .................... 68
OIEEE AN B O S a ST A BT 68
WA B E D S A ST A ET I A
B BBEE IS AT AETIL 74
B RATEE B E D S A ST A BT 77
(3) HPBEROBRICEIBFREOHRICHAITIZAF—LZE. ... 79
3) HIEDEERAER YRR .. 80
(1) LG DA R R . . . 80
(2) the campus — FEA DD BR. .. oo 81
@TV)—=oA—RUDEREH. ... 81
BRTA FA—RUDERSBH. ... 82
G)RFARIRILF—OEUREMIBRBIRFIA. ... 82
4) ILCEBDCYICKAMEDEE 82
5) SN SADFEIE .. 84



1. [FCHIC

1) HEIFARDE=R

2023 £ £ TOMZETIL, ﬁtlLC%%%@?/& 5 BIsRICT T, T
LCEHLIL Y ~DIFEZTRD , & HIB RN A % 1T LtFILCi%o<DJ%ﬁmL
BERMeT 7o ar~2F 52608 TEH K912, 1 L CHEUBIBIERDOEE A 72 L HIERERE
i E 2 o0, FUBREKROSEERE LT EHER T LCELSL Y| OET NV —
AR DT,

— 5T, I LCOFBEAEMICT DI, HIBIZHDAADZ & BURZESCHIRIA
ENAOESIRFAKICRI L, TTLCELS V] Nblz b TR ERE Z kI L
BT ©— LT B3NN H 5,

HKILCOBEETEIILEZEHES<Y (ILCELSLD)

I LCIZBbEELIL Y ORBEOMRIOIEN SN mEO N —R L =a— T )L
O, 1 L CEIHIEOMERN D H D EH O Y OFFEEOMR G RIFHIED 5 2 &1
0 SEANE G L@ AR ORI EACR A A (R U R ER oM -
MU~ D RGBS « BIZEICERT 2 E 63 V&5 9,

2) HRIMAEDOBEH

AWEIE. TTLCELSK V| OFTNAT—RAE#EMEL,. [T LCELS V] B’
e O THRN e BIREZIEICT 2 & LB EBRY =727 (44— (1 LC)JIZBNT,
WAL T L CHEEEHEY ¥ — 23l DMk BTG, Hullk, BOsZE., HIkFWE, EPRsto
BEICK L HEERTHA T LCEL IV JDET AT —AK NI LCELSL Y
DL OTHASMREE AT ZE T, I LCOFEHIZTHOWTHEMMICT B —L15 2
EEBENET D,

2. XRWMEOHE

1) HEAMHEIZET S LCEZHEEL L I—DEE

[ LCOFEEZEIZILIZE B VEHE (FT7 0 RTHA V) 1280 T,
- sk, EREBRTIBERORIARICRD Z L
. i’@ﬂz FEEBIRERDNID e R E BARRRH LN TH D Z &
WCRZTE TEBESKV | ODAA—UPEATEHZ L/ AEHbERTHZ L
Jz/é?»— HERI DT —<BEIZ DOV THIK L2, DB 2 1SN\ T, HEL D
HHo TR,

2) XEIFEOHRE
2021~2023 HEFEICHBWT, [HIE I LC~AX—75 > Bt L CHEERZHS - Bk 1
L C#f=8 (2018) ), HIERFIAIEE Y 3 > (—) EELFEH S (2019) ), F2, 2 b

1



DOWFFERR R A b & EmIESR AN HEE R 7 n ¥ = 7 MR SR A - £5-5<
DU—F% U 7 TIER L, TLCELSK Va7 b 1 LCIZoRN5, 7O
DOWMAREBLS< D (2020) ] Z1 LCELOVDOTHF A a—FREL, [ LCOEIH
WO BIRKROFEAER L2, ZRRET N — A2 RE LT,
2024 FREIX, ZTHET T —ZADOGEERRZFA L, I T D 2 57 —<ITHEK
T2,
OERFEEH S Y LAEEHHED [ -
[ L COFBBMUREALDICEBNT 2 2 & 2n T BRI 5T 2H1E T2 & &b,
ERNNDAT =7 7 4 N Z =2 OPFERRE2 R L, ILCFE DR IR FE R~ D EERE
T E—LT 5,
@1 L COHMUIRIZ 72 64 A ER
SEHER 72 [E AT FEAR B O FERIFAAIC L 0 | CHIESCE D IS b 72 & S gh R A e
LT, I LCHEUMIKIZG 2 2HEREZ LV ELDD, i, ZTORREEECHIRIZT
E— AT 08RO 2179 L EbIT, BAMREL S D IHEHORZEREHREZIT O,

FEIFESINE W HEO B, W E B S DV ROREMFELZEOH ., Ehigtm 223 5,
IHBICESE R L =R EZEm L, 7uat R« KEOF v 7 %2179,

3) HZEIRH
MREFEREDEREEZES, HTRKF (F), 1 LCHFEMEL Z— (), & () HiEks =
T ARG HIZEET I L CRHEAFZEE ISR T 28N E 71 (&1 ~7) 1T XK D7 22 geiRl
E LT, Fo1~3 RN E OB L REZ R, £, T —~ZLic, @E, 1LC
HEFEICHRT 5 A L A= E & LTt 5,

#2-1  WFEARHI & WFZEHE M

EAIE Pt B e - ARt
Tkwy e (BRI E PRI
STH EE |(EER-EL TR ILC HEHE R S e R AR R
K W | FER ILCHEMEY Y —FHERE
HW ER [ELSOBREIRHAE PSC 2R, HTRE HULR R B0
g ek ) Iﬂ%f% gggg%%&w&%«%ﬂé#ﬂ%ﬁﬁ/
p— . ILC AEHRAT REL DS ARSHE
BNTTZ 7> VT 4—R

# 2.2 AFgEHYE

X K4 R R |ERER %
1Bl BREASIENTT 7 — A0 VU a—va [HK0T A3 EFEfFRR
v R EWSERT

22 & a7 T R E FEHERTHE AL 7T~ F AR
33 PPP/PRI #fE it R R

0.3 [&iE IRERRKESHE Y = v X — W 55 Bk %

.4 R E— RS s i BHATATE

25 B HEERRSESHEEREFa L2 o b i RN ED S X ERE=RR

2.6 B FHr| = HERER P Z 2 FRRAEHE BRE - MR T VA F TR E

2



vy

mE ER RS R = e 2 o b O S R HE == T

48

Wik FH| o7 4 v 7 ar g VRSt RIS A /N —Ta FEET R

* 2-3  FWrgeE O&El

H | ILCOMIEE L OZEDOFED=—X | MO EEEHEEE COEL 3KV DOFHIZET L —A
(RSB H 70 DI ME TR A5,
Y AN IR Db a

Lo | SOOI EAR e 3D FE R G EE NS T D,
LD N BRI NOIF T 0B AD~ AN AN ZFREL, BHT D,
HEOCHOEM s £,
W FE S S DOVEEE B
Y AN IR Db
HERS EIRIR, HUkE D= —a A HEtET 5,
SRR BRIR, Mk, BOagE, MR EPWNANO SERE ICH L, R ETE— LT 5,

1 |BREMRRIZ IS MRRFE EL IS MED M _E 2B T 25AT TR, WA ~D R
DT E— O EN /O FELH) —4 —

2.2 |[F k., FAERRET R — H—R 7L Uy MBI DAL

2.3 |[A k., ARSI H1T D LCCO2 OFFAMZE

24 (Al b, AR —DOHEEDOHIE : AR —ZLDTRF —Iv T AD KIE/LEL
#(100g/kwh) % H 59,

45 |[REMARIZHEESL, TTLCAS IS 726 F af G B8 1 1 B3 2FR A MFZE D Fhi . WAN~D AR D
TE— L OEEHSY RO EEDY —H —

&6 |[F k., EFBH<KVmENPHLOT S a—F

47 R B FEYT AL OT 71—

&8 |l Lk, EEmENLOT T a—F

4) EEEIA - B

6 HTH  FITTAR AT ARFES (BIREERH
6 HT7H 2024 FE T —~Ets

-7H8H LCWS FH3< W ARRZ—HifE
-7TH22H  HEHEE

<11 H 12 B T L CrIE#IZERT#RHE

c2H 148 #EEEE

c2H190 ZU—r1LCHES (LH., &%)
-3 H 250 WEMREHRES@ERMT A —F
4 A 17TH 1L CHERFFEIRERS




5) 14/ R&F/ TITAARRELE

B B 20246 78 (%) 9:00~12:00

Aun— | BNVl FE5I3KYHE

INAAR (BED). BH (ZEHEKR). &R GEfE%RH)
WMEIL] LCEEHEL 4 —

FHm, NE (BFEILCHER)
BEFKE - BiXE

=

BEFKE

B, FA

WV #EL

MR (FE). #A (K#). 8A GEXK)
BUOVhTEXREE 42—

- N

W [ L CHEEERR

1EBE. M, INB, NLTFA =

(B FRER) Nim (). FH (NTT_F). EB, #&L (NTTUS). &4, E+E (EEE
i) ZA (ZHH#E) BF. TH (B, AR, &FAl. BzR vay),

Pk 29 £

KPR, SMELNZ . BERNLHAGEEETEMSIZELN,
[/ X (YUINOS) ]
- BBAE  BRIRFARK (NTT#HmBR) . SHEHER NTTRAX)
https://www. nttud. co. jp/sendai_chuo/lowfloor/index. html

[ =R VA

“NTT B HANRFTA T AEHIZNIT 7— R0 VU 22— 5 2 X7 )L—7O NIT ZEA%E 5. 7

727 — Ry MlBaH g e vz 25%,

< YUI &), NOS THL ), R AREVWREF Y 4 /) R_R—va UBBIH SN 5 E2 A A—
ANBEDOH 7AW oORLE E LT, RELHNOEEEAZEH, 2V —F 0 72—

4



https://www.nttud.co.jp/sendai_chuo/lowfloor/index.html

RVZT I T LA, AT 7 LA, =T 4 VT N— L7 i, EEEFEEICL Dk
¥IRROFH T 2332 =T 4=~ X =V~ LM AEZBL, 4 /) X—Ta %
Hgd,

c A ) R— 3 ORI O L RO FEERIEHEIZ BT, NanoTerasu % &2 X5
M Y L /R A D — i &40 ) Jifi ek

* NanoTerasu &%, mEx=V 7T 4 « REERBEORXY NU—274b%[X Y, NanoTerasu & [A]
A U 72 et it 23 vl RE 7e P98 e B fitiak % 5% 1 T 5, NanoTerasu SN CTZ DL H T —#
THEMZFEH M L TE Dk 7eu,

* NanoTerasu TOR 5L/ EBRIIM Tl 2 LiF A2 LENHH7-0, KIRE (FHE &%)
ZHEZ . RPHITHITE T N TE DBRE AR T,

A U Fa_— MEEIZHT T, A¥— T v T ETIET Dk, [HWIRE - Rt 52 Rt
LTWa,

c A= I R_=2 a3 T MUBIENIT AARDNES T2, ICTRALFHICED Y U 22—
Va v EREICRIET BN TH D, —EMIM GPU r—3— (AL 53#T) A HEE TR FTEE
L, 20%, AETOREHHAZITO VT —EXAEFEHBL TW\WD, /o, NIT HAARNGT
L ICT —E 2 (BAZE, |, e-sports, BIEMENT) 72 EOMREEOIC/R> TV D,

Wit FR AR Y - R

c1~4F NA T 4 ZAYR—h7m7 5F, LIRIT@E 7 b 2F~3F aU—% 72X
— 2 (3F 3 HEEH 727 19 =), 3F 2 NanoTerasu 7’2 =2 M room HV ., 4
FIZhr 77 Ly A—050

« SOHTE - HTE L NanoTerasu (B — AT A ) EEEOBEMERRSH U (10GBPS DOIf(EHE %
MR . ROMTEIZE—LT A L EHEROT, FHTLIE—LT A > CHHAT RN R
£bH, E—ALTAUVEBEOT —F P —N"—%VE— T A7 by T TRTND X5 72K

“QST OB —AL T4 UFIHFITFEHATE 00 («EHERA 2 H)

» YUINOS N NanoTerasu Z3HraEds L OMRARER X PhoSIC & D34, RHR=IE 14 FHE. 110
AR 3 R AL (AM 1 FEPM 2 M),

- FUEHE « 73872« ¥4, 000-/day , {RHR=E : ¥5,000-/day (v U — hA L&),

Y T AT 4 A¥66,000~462,000-, I —T 4 > T )— AY¥3,300-/hr, BT 7 LA
¥28, 050—/3hr

[+/ T35 X (NanoTerasu) ]
- QST (ENMFFEBIFIE N R E 70 B BEA)
NanoTerasu ¥FEHE L 7 NV—7"1) — & JINEEHEZE K
https://nanoterasu. jp/
[_Jeisitaptiva
* NanoTerasu (%, EOTHE L RENGOHEN HEEFE (R 380E), EE I TW5D,
WNRIDWFFEFT, 2024. 4 JE B AA, H ek, Inszstgss o 100%23EN TiRE S L7z b o,
« Spring—8 (FHXHE : B & Z AD5HT) & NanoTerasu (BRXHR : Fl 2 X 0 ZEMI2) fEIEC
H L, @BV LSV TE D N—,
CEARE 110mEZEFE ) 7 E ¢ 111m )& 348, 8m, B — AT A VK 28 AFREAHE, E— LA
F A R 60m, BIfEIL. PhoSIC_7 A QST 3 AMEF 10 A TH#H
5



https://nanoterasu.jp/

MNFHEA ) R_R—2 g B H— (PhoSIC)
PhoSIC (74 v v 7) 1%, 2016 fEICHALKRFZZIZ U & LI AINMFJeRkRE, PESEA . HILR
HIHEGR7R ED 30 4 OFEHEANGRAL Lo — I EIE A, B3, e, BAbRY:, Bk
EEBIZEDO/NN— " —L 7o RERE & LT, @B aED D L LT, BESCKFEREN
SHEAZZEY  HIREA¥E (a7 VarArn"—) 2 LTHEE 2R IEE 2 HEl,

0 NanoTerasu




18
1
B et @ $A1-Y— |
1
1
BFHPRAARNRME . smamoas 1 o EREARSIL—T, BAWAE
i . MEBEE—ASA IEORE ! o pienS—X-JYSI10f 1
FHOosT . TAWRR (NEE. L1 - o SEERIZONE 1
i
L .
______________________ == )
Le 7
- o Py <4/
B e arusa> ) X
=R, e | Rk | etaRsas A )— i
! -
; . mEmERORR o RMER-AY - EASOER -
HMRLIR—Sartyh— . JPUSaSHMOTRIXS b o ——X - FcssHENFIA I
s iy s 2;§§tt—b74>7‘ﬂ!ﬁ- o EHEARERRNSONE (RESOEAMLETE) |
. SEFBAOE—LSA AR ® :

e wAEe - RMexs el 50mnm

1
I
1
L —— S

- REHEER¥EL, 27V g A 3—=LFRL, 5000 HM/4710 2T, A& — kK 150
TR STV D, 4ER 200 B O B — A5 H ATHE,
WFA ORI T EZAS LT DD TR0, A X — RRFOD 150 1% 100%23 E N2,
ZOHPITHIGEEED B N TVRWAS, il s— hF—& LT, B, lahsHE LT
BY., ZTON— b ORI H RSN ATEE,
-EHDZ A (QST) 2L OH LIALOEE ., WFEHREEHREORD - Fa, BROARNE
B3Tond, REOL— DL THIUE, FREAFT HHENRR,
- FIREME : HOT A 3 EL, a7 Vv a A N—084A, 4~67M K
- 4Ef#] 6,000 h /year DNIEFHERR ]S FELE D B — L F A AT 3, 500h/year DT IE
- FEBRAR — U, RS BRI, SRS TN LK, SE AR A L 7oA L
o TR0, FEEREMRE L. BHEE B 2 DB,
- FEBROZ — LT 3 HEALCORIMANETH D, WHEE T — LITERE O T THREE LT 5
VBN 8 B o WIZEE DRV A & TR/ MRE, BERIT < OIS TE T L < R
MWD T2 DD AR— A X RETH 5
- Spring8 TIIEFEOBNE— I RICRMIY v v N U U AT 23, FIHEICAMEL 52
HAREMED B D72, NanoTerasu TIXZED X HIRENE—7 Iy NERE LERITE 2
TR

ULk



3. 2024 FEHRAR

8—1 WREBROKEE
FALILC F3HEtE o 7/ = H 3V ifx FHEKE NIT 7=~V Y a— g X)

(1) EFEFIES A o N—
X 3-1-1 1R osc L v, HEFEZ £ L7,
# 3-1-1 H[FEFZEEOS AL R —

o & mm |@s
U—5— FH A& NTTP—/\oYla—23vX E=
BLEE (HhICSEELYSI#S)
BLUEE  lm EX REER 2t
BEE =Y Xe T =
AVN— WF 7T EFEITRE 2%
=M EMWGER) EFKF A—D IRILF—ZUIRWG
B #HE.FE M5 T "
R fF— SRR "
LA BRWGER). #IL #R NTT7Z7—/A2VYU1—3 Bl A—-@ w51 7H—HRIWG
INAfR BREE "
E=H =3 =HERES "
nNE &F A 7| "
TE LI EK BB TII— "
Bt #EWGR). A+E Mt EEFEiaTILYT B ILCE5IKUWG
=a HFi =HHEFERSR I TILI "
B R .S =FE wLUaTILY "
HA Fi NI DA ATV Y "

(2) EFEIIET —~ &0H
2024 HEJE DILFIFZED T —< 12 3-1-2 IR T 2T —~ . 3WGIAHITEME L7,
AF—2aiF HERFEEHISK Y LEBfEDOM L] 27 —< & LT, 2 00OWGITHaht,
FMEZHAILILCOI—Ry = a— b I VESIC T - HEEER % 5 L7z,
O ZFXVF—I v 7 AW
HHEKNBWGEE720 | 2040 FEOTFNLF—I v 7 ATHSL 02 PrHifREk eIz o
UNTRRRE L 72,
©® F—NFATH—KVNG
FHENZWGE LY | ILC OEREM OB —R eI, 1LC #1F « Hh Ejifiak
DIEFRBERED T — R VP B OB EICEH A, R—N T A 7 I — R OREEIZET 5 Fik
EEHL, F—NTA T H—R U ROA 72y hEOWMREEZHE LT,
BF—&ik TH - HIRORBBICHFESTHICELIV] 27— L LTRBREWGE L L
T, ILCEBDEH S VDY RTWVRERM OB EIT o7,
FTILCORVF—7 ThHsDCERNDFELELS ) OHE, AR OTELITV, 1
LCHEEDE L3 W DEE L& Skt L,
WIZ, ILC D E B D ZIRIAL FFRT H72DDEFERBERM L LT, T E TOHEN
KaeB L7z BT, ZONEEZEFRFOFHEDH 1245 T, SNS 15 TREZR Bl & (ERkI & F
L7z,



#* 3-1-2 HRFRFET —~ &5

HRRE ER ]
(O:JI—TR)

A D204 0FENIRIVF—IVIRICETLCO2HLRE OFME
BRFEXEIKYEHER FEGER
fifEDE_E BEAREIRIF—EALK-IRIVF—IVvIRDE(L
IS DEEEAE O KIELckE (B#RE1009/kwh) Z{k
HICKWIREET %o
@Whole Life Carbon®&EE OLH
EH. L EHF

kSR L CSERROBFRE ARV —U3F - A— IMARONR &R
RICHNA, EMEhE- B IOBLE 7Yy T 70 N— & FK

R IZHE I SFEEEET D,

—OFEZERL, ILCHT - i RS- TRILF—
FERICHIR—ISMIA—RVRU, A7y hBOH]

REeH/EID
B ILCERBDFEIYDA NIRRT VFRIERM DR O=tE
HEDOHERICHFS TS hAtERA &
ILCEED<Y NETHEA LFEILCEBDIE IUHRER—XIC, H# 5H. HK

BIABRAEETOOHDERAEMZERT 5,
MRIL, ILCHERDOREMRE (BUH ., #5288, HRFEE,
BEREGHGE)SNZ, —KHR., FICEFENDFK
CEHT D

(3) WHFET —~DOHEFE AE, KOHIFEORSE

LIRSS LRI T —~ 2 Fhid o Fm LM B IR 2 H# L7z, ILC FEdREIcB W Tk
HRAZ AT T O WIER O EEIEO R £ 0 LM SR BRI Oigim A b 2% 17 T, ILC
W BHEERL RO TEE D DER 22 T TENITIEA D b D TH D,

O ERFEHSL Y LAt fifEDR L

[(B=

-ERMNEERLFPIBEBR D A8 LT TOVI I MDEBRTER I 52 LTRBADRE
DML FrIRENE | Z 2T TS

BINTIE A=RYZa—bSINESIITHA DI TERT DEZN—MRIELDDHD
(EREREOIRIF—HEERA-REULED—RU 21—V SEERFEMA 1251 I 2L TOFEN)

-BEREADENHDOCO2HEFAEIIRRMITU ZICHARTEULEL i—RA Tt vk
[C%<EEKEFTDILC in JapanDh—HR U Za1—hIJLERICIEEMNGCR AN S S

!
(i EASEED)
@ILC in JapanDEHEICHT,
[SATHA IV THOA—IRY Za1—bSIVDERICAIT A=) —1ZHFD

Tz HIBDEREFU OLFHRAgESAN—U—ZHEz\)

QEFI P TOBEERREIRIVE—EAIFTAER—ZIC,
2040FME T, BRMISHUTELSRLEY ULaVLWCO2HIEEBO RBUERHESR TS 2LD
X 3-1-1 MERFBEL O EAEMMED M ] 59T B AE

9




~ R fE~

CIFRAF—I v I AWG

2040 FED T X LF— 3 v 7 AOFEICHAS < 02 BEHRE DT SV Ta R IR o 4 7]
RET R L — D AGHE 2 A L2 EFIC T b 0 LA E L C, o TR A PASE &
L C02 HEHRER DI 2 MRGE L7245, BLIRICH LT Co2 HEHHR DI TR A £, BM D
FRBUTx L TE L ALY LWk & 72 o 72,

¥, BUEOBNFEEICBIT HHIE CIXFAEBET RV —DE 24 7% A T ILC f
AT 2R DD Z L ZOLAILE VBRI ) — B EIEH L Co2 HE
HEs 472y b5 L HA[RETH D,

cF=NTGA T =R WG

ILC HiF « #1 BJEgR DA — VT A 7 —R L OBEEICET 5 FIEZERL, A=V T4 7 —
AR 72y FEOMEZEH UM EZTERETE - LICERERDH D,

ZHUT L 0 A, TLC BIEMiER O BIECHEAROMEE 7 L — RIS U CRERE S T v 77 —
B2 EMTED,

® [H - MO RBRICEFET D ILCEHLDOD
{%

DEEL EmmL§5?éT%ﬁmﬁai

-BHOWEZRHB7z0IC ILCEBDEE DI<KYU E DDV OT ELEFRT S &N 3R
FREUTEETERLD

‘B BB BEHEANDFRKEBEE THDIN, EEITNIERELD. FHEEOIBE. TtH'S
BOZERFDEICAITZEDTIERWLWD, e BICHEWMESKADIKRFTELTWLDDTIE
l

(7R ER]
DILCOFEATEMNTHSICERNDEIDES IKYUCREIRIEHE

QEFRENEEDHNEEBT.
FEBBROBRE T, DMV T <, SNSEEFRELEEZ/ER L, ILCEBDEFE I %E
1BL<. BEDDEVBPHEWERAE K

3-1-2  [H - HIKORREICHFGTHILC EH3< V] R EPEREEE
Nflf.@j%f\,

CERN DJENE B3 0 Rdf M, RN RICET 2B OSFEREZMEE 2P L [ L C2U4&
DELSLYVDBELRDIREREMBLELDEZLICERNID D, 5%, CERN 72 ED5AT
FHEIOHMFE O EMCHZEE L T Y v ZICB W TAEBHEN G HICERTE 5,

ILC 2D F H-3< D IT-DUT SNS HE FIREZR Bl D VERICE F L7223 BFZE TR OmEH] Ol
78 SIT R0 A~OEBRET & LTz, — . AFRFOFEOH 125 THERICEFE L2
LIZXY, IRETHBIECE G OED > 2N OBRT ILC O E B30 2%
THHRRM TE I EICERPH - T,
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3—2 BERFLFLIYEHSKHBEDR LOTRILF—IVIZAWG
[EFEKEK & FARFEATFRIIAT), BWR GIERME . FE (7 O7HHAD]

1) AEDOHME

HUERTR IR L A3 NG E)C K 2 IRE SR APEHIC Ko TR L TV Z &5V A 7en, B
£, B COEEN 2050 FFE TICH—Rr=a— NI VEERTDHZENRODLNTEY, MLH

FHEER B BISTIE AR,

Fric, d%, A, T L CTRILZ G0 T A 7V A 7 VR —R Yy =2 — N TV EEKT D
COICMEARAIR TH D, ZOEITKH LT, KADIEER O FHl] 2 D T 5 R O 288 23
FEMAOIZIR D FLA TV D,

B Z 0%, BRI I, A S D8k v 7 U — FOBURFEL ZRFTT D HLERH 5,
Fio, ERAMMPICE, FHSN BN ARERRVIERRFH CHLZENEETHDH, A
HTE, ILC (HBYV =7 274 ¥ —) #HARICHRET D7 —RACE LT, RLOBEE I
Z OIEFENC BT 2 AR e B AR L OVH ARORPUZ DN TR RS,

Abstract

® There is no doubt that global warming is accelerating due to
greenhouse gas emissions from human activities.

® All industries are now required to work toward achieving carbon
neutrality by 2050. Accelerator facilities are no exception.

® |In particular, life cycle assessment, including construction, operation,
and decommissioning periods, is necessary to achieve carbon
neutrality.

® Researchers around the world who are planning large accelerators
are actively addressing this issue.

® For example, during the construction period, the decarbonization of
steel products and concrete used there must be considered.

® During the operation period, the electricity used should be as low
carbon emission as possible.

® This presentation will describe global trends and the Japanese
situation regarding this activity, based on the authors' recent work on
the case for an ILC to be located in Japan.

3-2-1 Abstract

2) IKRBEEDIEME EMEFEEED S A TH A 7 )L

(D BCRERIE~DEE

HIERIZBAE, I 7 avyFHha s (ﬂﬂiﬂ?@i)ti_@ﬁﬁﬁﬁﬁ@#ﬁ%iﬁ%ﬁ@ﬂﬂ;ﬁ%w@) AW
ARRTEE), IR e &0 B AREI 7R AN & 2 TR LA EA TV D, AR HY 7R HEERIR L
A Z (GHG) @Télftﬁ?bﬁ;@hﬂﬁﬂﬁﬁf’ﬂ%ﬁﬂﬁé’@’(b\ o TRFRALOBEE S HEFITHES . FDA
FIOFMNTERENE S DRREMENRH Y . BFETLBIX Iz kD 5720 DR RD 5T
W5, ANE iR & B TldZe < . HIBKIERR (L ~D L HRICEET & TH D (¥ 3-2-2),
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CARBON DIOXIDE OVER 800,000 YEARS o
- e | STHCE EHEThAUSTFAl Revolution.

aT.1ppm It now exceeds 50 bilion tones.
400 mrlimafn e # Edit countries and regions % Settings

Before the Industrial Revolution, CO, concentrations were cyclically fluctuating
However = It is increasing at an alarming rate, and exceeding over 400 ppm

300 ppm
M\ A ‘ W / Our World
20 |\ ) M LA A lL' ‘ ’ in Data
\[] \ | WA y Vv 10 vy

ice core data
150

g

carbon dioxide (pg

g

https://ourworldindata.org/

o greenhouse-gas-emissions

800,000 600,000 400,000 200,000 0

years before present

H

Let me clarify my understandings.

® The Earth is currently warming due to cyclic variations in the precession of the Earth's
orbital and rotational axes (Milankovitch cycle) and natural cycles such as biogenesis and
eruptive activity.

® Anthropogenic emissions of global greenhouse gases are accelerating this trend.

® The rate of warming is so rapid that changes can occur within a short human lifetime, and
scientists must work to halt it.

® Accelerator facilities are no exception and should be taken seriously, including those of you
in this hall.

I3

i

3-2-2  HERIEREL~DE

(QABES LS BRREIL T RBEH D AR

ANHVEENT L 2 HiEkiER LT 2 (GHG) #EHEDOWNRZ R~ T (K 3-2-3), AT —FIZL - T,
Mg B 5 CO2 Pt B2 RHli§ D BR, HEIM O AR 5 PRk D7 A 7% A 7 L2k
70l U Calili g 2 B L 72 %,

Electricity and heat 15.83 billion t

Transport 8.43 billion t

Manufacturing & Construction 6.3 billion t

Agriculture 5.79 billion t

Fugitive emissions 3.4 billion t

Buildings 3.07 billion t

3.06 billion t

Industry

Land-use changear‘ldforestry- 1.64 billion t Brte'a!‘tqown Of GIObal GHG EmiSSiOI’IS by human
activities.

This data shows that it is necessary to

1a1biiont | €valuate CO, emissions over the life cycle of an

accelerator facility, not just over its operational

period.

0t 2billiont 6 billion t 10 billion t 14 billion t

Waste 1.63 billion t

Aviation and shipping

Other fuel combustion 601.9 million t

Our World in Data based on Climate Analysis Indicators Tool (CAIT) 2019 (Adapted)

Presentation by Suzanne Evans of ARUP, WSFA2023 in Moricka

M. Yoshioka, lwate Univ.,, March 5, 2025

1|
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(MRFFIEEZ D T4 T4 )LEETE

IERHERITEIHEN L BRITIIREO a7 ) — N ESHNERASNS, 1 FoDE
JFERDAFEIZIZ 2 P D CO2 HEHAMETHY . 1 DB A FOAEFEIZIZ 0.7 Ford CO2
HEH A METH S, BENOFEIEETOTIA 7V A 7 ADIERTORENEN AP &% Y3
HIENEETHD (X3-24),

uses a lot of concrete and steal. CO, emissions for the production of 1
ton of blast furnace iron amount to 2 tons, and 0.7 tons for the
production of 1 ton of cement.

® Reducing life-cycle global GHG emissions from construction to
decommissioning of accelerator facilities is an important issue.

M. Yoshioka, Iwate Univ., March 5, 2025

3-2-4 KSR D T A 7 %A 7L CO2

(MHMEBERDIRILTF—E

Yif KEK T TRISTAN & KEKB OO 1A T 57 — & 2T (X 3-2-5), —
FLF—5M @ TRISTAN X KEKB LV b & —2&E A RKE VWA, KEKB (% TRISTAN £V
HEMOBENHEREN L,
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These figures show data from when | was in charge of power contracts at
KEK during TRISTAN and KEKB operation. Old but helpful to understand.

0

Contract
(Mw)

::: 100MW Transition Transition
80 I I I I I I l from TRISTAN SOMwW- from KEKB
w to KEKB an LERTTT to Super-KEKB

TRISTAN TKEKB u Contract
© =64GeV E,,=10.5GeV (k)
: \ | I | | [ =2 | i

Illlll. AR ERERERRAEDR

========================================

7 88 | 89 90 91 929394 95 96 97 98 (99 | 00 (1| 2 [3|4|5/6/7/8|9| 10 1213

March 11, 2011 Earthquake

Yearly amount used (GWh) @ Contract (Peak Power Demand):

0 = TRISTAN = 1,15 KEKB

ansition Transmon
- from TRISTAN | from KEKB @® Yearly amount usage:
= gelte I | | I | to Super KEKB TRISTAN = 0.8 KEKB
o I I | TKEKB W Yearly amount used (GWh) E . )
0 Energy-oriented TRISTAN has greater
w | | TRISTAN “ ”l” | | peak power than KEKB, but luminosity-

86 87 88 89 90 91 92 9

oriented KEKB has greater annual power

............

M. Yoshioka, Iwate Univ.,, March 5, 2025

X 3-2-5 MNEEESfia% D T R )L F—ZhR

ILC I%. TRISTAN Of) 4 (5O — A L X —2FH20 6, BHHEEEIT 30%HICHz
Tt 2 BH LT\ 5b, Super-KEKB 1%, YEA 2 L En EXwoo, Eitza BT 5=
Ty RY—RREEFEEH LTS (K3-26),

Peak(MW) | TWh/year Feature

Energy Frontier

64 GeV in 1986

Luminosity Frontier (Factory
KEKB 8OMW 0.5 Machine at 10.5 GeV)

2.11 E34 /ecm?/s in 2009

Energy and Luminosity Frontier
250 GeV (Higgs Factory)

2.7 E34 /cm2/s with 5 Hz

operation and pol. e

TRISTAN| 100MW 0.4

ILC 130MW 0.7

» This table shows how energy-efficient the ILC based on a
superconducting accelerator is. Beam energy is 4 times higher than
TRISTAN, but only 30% more electric power

e Super-KEKB, currently in operation at KEK, is also an eco-friendly design
(nanobeam scheme) and achieves more than twice the luminosity at half
the current of KEKB.

X 3-2-6 ILCIZBITHEHNHEE
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(5)Fr# Al RETA IR AR TR D RB M (F1=55 1

NIRRT 1L, Bt rIRB 22 AR Ak & BT 2 7= OIZLU N DB S 24T 9 R&ETh D,

® EEF-CHEALS L L IESR S OB LA EEE b

® IHFEAMEM T 2 E IR FREZRIR Y FgirTRE R B AR O SN D K oIt D

®  IEHEMEFR D HEH SN DA T R VX —2 TE LRI L, kTR TE S LI
T5

& MDY —rh—Ry (HRICLD CO2WIR), TIv—Hh—Ry (HFHEREICK D CO2
W) . RTA M H—Ry CREEEMIC L S CO2 OEMIEE) 2L, CO2 WRINEE
e < El o

Accelerator researchers should make the following efforts to achieve
sustainable accelerator facilities. And all efforts will be made in
cooperation with industry and the community.

® Improve power efficiency and performance of accelerator components.

® Ensure that power used by accelerators is from sustainable sources
whenever possible. To this end, we will help increase the amount of
sustainable electricity in the region.

® Recovering as much of the waste heat energy emitted from the
accelerator facilities as possible and making it available for local use.
To this end, we should create regional energy management projects
using waste heat.

® Help increase the amount of green carbon (CO, absorption by forests),
blue carbon (CO, absorption by seaweed), and white carbon (CO,
fixation by increasing the number of wooden buildings) in the region to
increase CO, . absorption.

M. Yoshioka, Iwate Univ.,, March 5, 2025

3-2-7 Fifoe rIRE /R I ES i axk O FEBLZ M) T

3) I—93vyTDNAT4 +

2023 - 9 AR TR S vtz [REOIERROFHGE ATREMEICE T2V —2 v a v 7] TS
S DIFBRPBPAZENT, UTIEEDNA T4 FTHD,
o X[H - Hillkd 1kWh OEZEKT 2 ERICHEH S5 CO2 &
o HHZALKFEEORIITIZFEI —R =2 — b TV EERRL
® CERN OFffi n] RPN
® [AD 2050 FEETICH—Rr=a— kT /NEEKT D
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The International Workshg

a/bility 14) Futurfe Accelerators.

September 25 - 27, 2023, Motioka, Japan

Much information was exchanged at the Workshop on Sustainability of
Future Accelerators held in Morioka in September 2023. Here are some
highlights from the workshop.

@ CO, emitted when generating 1 kWh of electricity in each country or
region of the world.

(@ In particular, the situation in Nordic countries has already achieved
almost carbon neutrality.

@)

CERN's sustainability strategy.

(@ Japan's strategy to achieve carbon neutrality by 2050.
M. Yoshioka, Iwate Univ,, March 5, 2025

3-2-8 Sustainability in Future Accelerators

(MEFR D co2 HHKR

Z DY A KNI, Steiner Stapnes |2 L > TH RSN HDTH D (X 3-2-9), CO2 PEHI E/kWh
OHFHKL, FRENRWVIZERGTHY . FAICRDIZEE(LL TS,

JREDECHI I DWW T, 7 — 2 BRI ATRETIE R VIR TH D, T—X XV T AZ A LT
TRINDHERRE > TN D,

ZOWERIT, Za— ViR AT S ECIHEFICEATHY . OGRS LIZ,

https://app.electricitymaps.com/zone/ —BULEIRER (gcozeq/wm)
This site was taught by Steiner Stapnes 0 300 600 900 1200 1500

(D World Map of CO, Emissions/kWh: The greener the better, the darker the worse
Data not AVAILABLE for gray countries or regions. Data displayed in real time.

o

This information is very helpful in understanding the global situation, so please take
a look!

M. Yoshioka, Iwate Univ., March5, 2025

3-2-9 iAo CO2 PEHIRDL
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(2)ALERFEE DK 5

JERKGEIE D FE IHERRIZ LT O

. 5“:/‘7‘—‘7 390%@7‘7
o /LT x— :90%/KTI

VTHn (X3-2-10),

o T4 TR :B1%HTTI
ALRRGEEIL 2050 4RI — Ry =a— F I AFERT HT0ODANVEF L TH S,

Kraftfordelning klockan 09:11
The situation in Nordic countries e

)

@ Kirnkraft: 17,5%
® virmekraft: 4,8%
@ Ospecificerat: 1,8%
@ Vattenkraft: 48,0%
Vindkraft: 27,9%

Electricity composition at a
given moment in time in seven
Nordic countries

This information was given
to us by Anders Sunesson
(ESS Institute) from Sweden

Sverige

Danmark

20000
17500
15 000
12500

10,000

5000

B Nuclear

00.00 0200 06:00 0800

2 501

o400

« Changes in electricity
demand over time and the
amount of electricity
generation that follows.

« When electricity demand
increases in the morning,
wind and hydroelectric
power generation follows.

* Nuclear power is the base
power source

M. Yoshioka, Iwate Univ., March 5, 2025

Norge

1o:

«

[ p—

4 30duw
445w

1878uw
89%uw
T48uw
Ta4luw
27w

+  Power mix varies by
country.
+ Denmark 90% wind,
+  Norway 90% hydro,
* Finland 51% nuclear.
* The power grid is
controlled across borders
to achieve the best energy
mix
+ Thermal power is less than
5%, renewable energy 75.9%,
nuclear 17.5%
* Nordic countries are a
good model for achieving
carbon neutrality in 2050

3-2-10  WCKRE[E O T /I HE AR

(3) CERN O ##6t vl RE T4 B &

CERN (X, i1 /13 E % 50%., FHERTRET R /LX—% 50%HEHT 5
CO2 HEH 1T 12.5g/kWh & 725 (1K 3-2-11),

FHETH L, 2Tk,

17



(3@ CERN's sustainability strategy. Linear colliders

Sustainability studies for LCs
Life Cycle Assessments

Sustainability during operation  [Biuss

EAJADE WP4: Mol
+ Operation costs dominated by energy (and personnel, not discussed in the following)

Reducing power use, and costs of power, will be crucial. Other consumables (gas, liquids, travels ... ) during operation
need to be well justified. Align to future energy markets, green and more renewables, make sure we can be flexible
customer and deal with grid stability/quality.

Carbon footprint related to energy source, relatively low already for CERN (helped by nuclear power), expeacted to
become significantly lower towards 2050 when future accelerators are foreseen to become operational (in Europe, US
and Japan).

+ Provided we can run on green mixtures (PPA example at CERN, also (hopefully) built fully into the green ILC concept) we
can also contractually chose green options. LCs are very suited for this (variable power load).

Arough estimate, assuming ~50% nuclear and ~50% renewables (as wind/sun/hydro):
1 TWh annually equals ~12.5 ktons CO2 equiv. annually

(note: this is factor ~3 below the current French summer month average)

o I LtErTF—3»Tld, CO2e/kWh= ZEFHHEETS5g, BEFHEIRLF—T
20g/kWh& LTW3,

® CERNIZ, BFHHEE%E50%, BETHEIRLFTF —%250%EFEMATRTETH S5,
C02e/1TWh= 12.5% . (12.5g/kWh) &% 3,

M. Yoshioka, Iwate Univ.,, March 5, 2025 13

X 3-2-11 CERN D #5¢ a] e Bk g

(4)2050 EETIZH—RY=—a—,IIILEZERT S EHADEEE

AARZEETHY, ~EHTHUEYFT U A TRITNIER SR, AARIL, 2050 4% TIZA[HE
2[R CO2 #HIKT 28 &35, — ). AbaREtOE27BEIRITE# L <, FARRER A A
T AESNIEME ST T 72y b VA EBRHATS (X 3-12-12),

Carbon Cycle

Kajima Corporation
Dr. Kumar Avadh (PhD. University of Tokyo)
Research Engineer

X 3-2-12 HADOH—R =a— kT LEIK

4) BRI ILCHA—ARY=a— b )LERE

(MILC DHh—R =21 —,5 )L ELRE

HAbodb EEtlc ezt &b ILC O — “J‘/%:r—l\7/1/fw%_ob\f K%, £, 2025

i 2 HICHEIE ST 7T IRCRVF—EARBIRIZOW TR~ S, KRIZ, BAERETR/LF
_MiﬂtH@ﬁﬁﬂ@&éai%@%ﬁ%ﬁ%?éo%&K\Ecﬁtiﬁﬁﬂﬁﬂbk
AO¥r « DR UK ERET D,
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(DF T RIRILFT—EKHEH

AARDE 7T kT F/LX—HARZHIL, 2025 4 2 HICHFERIE SN, BEIIHEAERRET RL
X—% 40~50%. {LABREIE 30~40%ICHIT 5 2 L ThH D (4 3-2-13),

REBHEkrm

E 098 m(w¥£w4 1&@2

pLl =

L £ BADETRT 2

53 £ 3 ¥ —EREE,
c g 2025527 1%
g 4 AE S N7,
z 2

% B BiEldEETTEE

3 TERILE—%#40

~50% b B EA
1% 30~40% (2 Hl
BT B

20234 E =
(EeE

2030 RiEL
(20215 %)

3-2-13  AAROERERK (5 7 kT 5L F —FEAFHH)

20404 RiEL

(SEEE) o

QEIRERAID CO2 HrHERE

BT W VX — RGBS T 2 BRSO CO2 PrEA2RE T 5, KIHEIX
340g/kWh, 1 /%X 5g/kWh, FAERRET /L F—1L 20g/kWh E{KET 5, CERN ©
1ITWh/AED CO2 HEHEFTHHENIE 12,5 *u'o —, HARDE 7 RTF/LF —HAG L 113~145
e D (M 3-2-14), ARETIE, ZOHAROEZBO T /2D T A5 RFT 5,

BIRTANF—EAHEIZSTLBEREMIOCOZHHEZHE L THL I,

I TERANOCOEHEHEUZ D L I IZIRET S
=72 L. B EFTHSAIOEERRETHY ., bHAABLIIHETT

@ kA 340g/kWh
@ BEF7H 5g/kWh
@ BF&£TEIRLE—  20g/kWh

Cco2 Power source Power source CO2 emissions CO2 emissions

Power source type . . ) . 3 . .
| emission | composition ratio composition ratioc | when 1 TWhis used | when 1 TWh is used
g/kWh (Best case %) (Worst case%) (Best case, k -ton) | (Worsr case, k-ton)
Thermal power 340 30 40 102 136
Nuclear power 5 20 20 1 1
Renewable Energy 20 50 40, 10 8
Total 100 100 113 145

® CERNDITWh/EmCO28EHEstHE L 12.5%
¢ —H HAOEIRIFNF -—EAFHEIF113~15%"
o TOEERESTIDIZ, R—VICFET LIV FUFTEFUETS

M. Yoshioka, Iwate Univ.,, March 5, 2025
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WBEFEDENKR (BERER)

EHREOBERN (BRI 20 EICEET 5, 207 T 7%, ATREREEAETN 2023
HF9 AIER LT TEFROBFBAFRED RLX—EKOWRN (2023 4) & 2030 £FHIE] 2
CITERR L7 (| 3-2-15), A& FWRITIBAE DL HAERET 2L X — 2 BRAIZHEC L TV D72,
2030 FEDOFHA A FE R/ X — B 66%ILIEMFIRETH H EEZ BN D,

EFROENRR (BREBN) 21 LICEETS

Z07 77 EFEREEEFHI2023FIB AL EFE0FER]
BETALF—BROWKR (2023F) L2030FB%] b L ICffllLizboT
ER

Electricity generation by power source Self-sufficiency by renewable energy
in Iwate Prefecture

70 Target for FY2030 |~

Iwate 60

Prefecture's i 30.8% The self- 0| Impact of the Great
renewable sufficiency rate 40| East Japan Earthquake

energy of renewable 7

generation in energy is over 30

FY2023 was 41%in 2023. 0 ¥

about 4 TWh. | | I | I | | | |
0

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

w

(TN
o

msolar ® hydraulic = biomass wind = geothermal

EFEFBITELEAREIANF —A2BERYICBCL TWATBH, 2030E0
BRI ALY —BIE%ITEMAIES BbhiLs

M. Yoshioka, lwate Univ., March 5, 2025 18

%] 3-2-15 & FIROEFAEK & FAEFRE= XL — HIE

GEFROENKIRE(LC DEIFER)

Iz, ILC Ak Btz i U, ILC OB A LLF O X 9 ITGE Lz, 2040 4R
[ ILC 2395 CO2 B2 A T2 (X 3-2-16),
® T0%%EHEFRNOFAFRET RLX—HKEFEENLIHET D
Z D5 D CO2 HEH EiX 20g/kWh &R E
® 20% KRFEHIZENOGHMET D
5T R R —HARGHEIZ 1T D CO2 PEH & 113~145g/kWh & RE
® 10% #HZFRKE (a—Y=xl—v=ar) T
PERAILNG kK Ea—V 2 prL—3 g EREL CO2 HEH & 145g/kWh & RE
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XIZO ILCH I EEHIIrth L ILCOENERZ LT O L 5 ITRIE L 72355, 20405
ICILCHBEH T 2CO28 2 HE T 5

® 0% F aFENDOBEREET RIILF —HEEFEEEHNLAETS
ZDIFEDCO2EERE 1420g/kWh & RE

® 20% AFENEHNISHFET S
FIRTFILF—ERFEICE T ACO2EEHEELI13~140g/kWh & {RE

e 0% #EREE (I—YzxL—Y3r) THS
FEEAILNGMHREE Oa—Y Ll —3 3 ERELCO2EEHRE 145g/kWh & {RE

ILC Power source composition| = ODERBROEEITRROBANLGEZ TH
D, modF—y U7 13HY EFHA
EEOERERIE. UTO3m%2EEL. ILC
TRCRET 22 LBV ET

0.7TWh _
O BREVATLOTLEME
@ T|RaAZEL

® FEcalsElE

= renewable energy
= Major electric power companies

Private power generation (Co-generation)

M. Yoshioka, lwate Univ.,, March 5, 2025 19

3-2-16 ILC OEFRMEROME (%)

5) ARF LD

ILC OEREEE % 0.7TWh ERET D E . 22 TRE L7 EBIFRER Tz L7558 0
R CO2 HEH&IE 60 2" /0.7TTWh LLF & 722 % (14 3-2-17).

ILCOERMEREBENZ0.TTWhERET 5 &, T TRE LAERBK TER
L7335 EDOFERCO2BFE EI1360%: & /0.7TTWhIAT L 4 5.

Electricity
Assuming 0.7 TWh of ILC Power source ratio | consumption by CO2 emission CO2 emission
annual power (%) power source g/kWh k-ton
TWh
Local renewable electricity 70 0.49 20 9.8
LNG cogeneration 10 0.07 415 29.05
The 7th Basic Energy Plan 20 0.14 113~145 15.82~20.3
Total 100 0.7 54.67~59.12
M. Yoshioka, Iwate Univ., March 5, 2025 2

X 3-2-17 ILC 4[] CO2 HEHHEMHE (R)
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(DILC @ LCA

Presentation by Suzanne Evans of ARUP, WSFA2023 in Morioka
Life Cycle Assessment

Centents LCA approach A1-A5 =] & opportunities Cenclusions ARUP

A1-A5 GWP Results

Systom Sub cystom Gomponants Sub-compononts

o A1-A5 GWP (1CO,e)
A1-A5 absolute GWP 500,000t
The absolute A1-AS GWP results are listed below and

are reported 1o 3 significant figures

CLIC Drive Beam {built in 3 stages): 500,000t
IROGeV 127,000 tC0e
1LETeV 160,000 e
3TeV 205,0001C0he 400,000t 3TeV

Total CLIC Drive Beam 3TeV: 501,000 (€0, (Build stage 3)

300,000t

tCOe

ELIE Klystron:

; 2 .
3B0GeV 200,000 1C0he —

ILC:

100,000t
250GeV 266,000 tC0,e

-
CLIC Drive Beam CLIC Klystron ILC 9.5m span
5.8m di 10m dia.

® Suzannne‘s work is extremely important because it provides a methodology for LCA of CO,
emissions from accelerator construction, in which she has already mentioned the choice of
steel and cement materials with the lowest possible CO, emissions.

® [n my presentation today | will not go into details, but only use the conclusion of the ILC
(266 k-tons of CO, emissions).
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(QH—HRUA Tty (CO2 IRYR)

U LICHAHA., HEOERE(Z, CO2EEEEX BB T 2 & FEIC. CO2WIN
EAEYL, BERNICEA 7Ty b dB L THD,

CO2%% X
¢ o JU—vh—Ky:HFH
J o Ti—h—HK> ARE
 a— EICK BCO21R YN
R
El%E

20005 DILCERBK F T2,
INS5DOCO2RNEZE 7 LV
MMEL 7z

HASClay =%/ L 7-#EE0F S
EIIDOWTIE, K- PLET
FL BN 5,

rati
Dr. Kumar Avadh (PhD. University of Tokyo)
\»| Research Engineer
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(3)BEZARIIR X fifT

s EOFBEL LT, MMRSBEERD - OFRAONOEFENICET 2HHTIC DL TN
7o 03

- BAAKERR (HKK) #H0ICEESFHRAFRGESZEEL TV
o BFEFETADLCWS2024 THOHKKDFEED—BEFWTHBT 2

LCWS 2024
Industry : Sustainability Session

Commercialization and fundamental research of waste
heat recovery technology using adsorption heat
storage materials

Higashi-nihon KidenKaihatsu Co.,Ltd.(HKK)
Yuichi Kouno
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« HASClayl3B%FLEWH (kREES00m2/gl k)

. KEFEREL-FMHICEE (50~100°C) %#ZFE YA
TETERTLIENTES

 BICERREOESITES 2R KERERE
<3

R&Erd &

LTE

o ZRERETEIEOMI/M3IDIANF—2FEZ DI ENTES,

What's HASClay ?

HASClay® is an inorganic adsorbent material composed of a
composite of amorphous hydroxyl aluminum silicate (HAS) and
low-crystallinity clay.

HASClay® has the ability to store heat with the principle of
energy transfer by water vapor desorption.

+ In particular, it has an excellent storage
capacity for low-grade heat (<100 "C).

+ |tis capable of repeating the heat storage and
dissipation cycle over and over again,

+ By sealing the container and blocking

A, BB LTk T2Hd 5
EDEWEREAD H

The appearance of HASClay®

Performance of various adsorbents

moisture, the heat energy can be stored semi-
permanently and will not ignite or deteriorate, Heat storage Heat storage
R Adsorbent . )
making it safe to store. ability capacity(kJ/L)
+ Off-line transport allows exhaust heat from ILC HASclay 40 ‘G or more 567
and factories to be used effectively in a wide . . .
Modified zeolite | 80 "C or more 439

range of fields.
M. Yoshioka, lwate Univ, March 5, 2025
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« TRTRE (L) LME3TR (F) OB
« 100°CUTFTOERMERRNICEL TS

Pore
struuturs

What’s HASClay ? )
O
O

Heat storage
(Desorption reaction of water molecules)

h0~100°C

Heat ¢ d|53|pat|on
(Adsorption reaction of water molecules) ~

Moisture

Adosorption

M. Yoshioka, lwate Univ.,, March 5, 2025

Desorption

pparteL)

| Water vapor >
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AHEEM ESHFTICERE T 2 CREY 2 &, 1hFHY OB IFAXI01Y 1 —
-

Z DML FILF —D20% ZES 2 DI E A HASClayd400 b >~
CORBEDREENGEEFIAETH S

ow to use HASClay in ILC

How ts

-Power :
120 [MW] = 1x10" [J/day]

= - "Waste heat recovery target :

Schematic illustration of ILC 20[%] = 2x1012 [J]
Source: KEK Homepage

*Number of cooling tower :
5 towers — 4x10" [J] @ tower

-Heat storage capacity of HASClay :
500 [MJ1@1m?® — Heat storage time : 8.5 [hour]

*Required amount of HASClay :
800 [m?3] = 400 [tons]

M. Yoshioka, lwate Univ,, March 5, 2025 27
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ZEAMARAIEOTER L LTEAAAAREHEL, NEELTICLRRM
=FRESHTHASClayx 5/ S £ %

COFATLSHRCERERZRINL, BMKERICEN THERZEEL TV

How to use HASClay in ILC

120[MW]
- 1x10'3 [Jiday] Heat Storage Closed
~ |:> Device water
. 30[m]x30[m] cooling
eatasne Waste heat =900[m?] Tower
60°C

SRay. Horl/KEK

HASClay

@ Heat 800[m?]=400[ton]
recovery
Mesh 4x1011[]]

When laying 1[m?] of HASClay per 1[m?]

Heat storage capacity per Heat storage device
= 500[MJ] @1m®x 900[m?] = 4.5 x 10""[J]

Heat recovery : 4 x 10"[J]

Waste heat recovery target : 20[%] Image of

— Considered promissing H?;ﬁ:i{ﬁﬁf:fg‘: lc:l ':Izz')er
8
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Whole life carbon
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(1331 "R—=ITATH—HR £ A=Y

2) tIR—=ILTA TH—HRUIZDNT

(WEF/RSHFOD CO2 i ELBIREIHE
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Whole life carbon

Upfront carbon Embodied carbon
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3-3-3 whole Life Carbon O EF

2 #EE - o2 - FREIICHET BIH—R> (A5 Rh—RY)
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WBCSD, Net-zero buildings: Where do we stand?
Figure 7:Whole life cycle stages, EN15978 (2011)B#3ER (FXE)

51 S5 FEELOA—REI (LCC02 xv E0) #hEREREE(2024.6)
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5| : Whole life cycle assessment approach for linear colliders (LCWS2024 Suzanne Evans, ARUP) KUWENER (BEERiBH =
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Total A1-AS GWP: 266,000 tCO¢f

The impact of explostves esed in the drill and blast
method for JLC is excluded from ASa due to lack of data.

5|F : Whole life cycle assessment approach for linear colliders (LCWS2024 Suzanne Evans)
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5|F : Life Cycle Assessment Comparative environmental footprint for future linear colliders CLIC and ILC (Suzanne Evans fth

ARUP  2023)
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GRERIARILY—0 CO2 HiHERE

CO2 HEHRE A LT DB OFHIE, Q=¥ — v 27 A WG [&HMKEK A FRTAHF
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Electricity generation by power source
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renewable sufficiency rate
energy of renewable
generation in energy is over
FY2023 was 41%in 2023.
about 4 TWh.

wind ® geothermal

EFRICHITEBIRFAZNR(20235F)
5IA: M. Yoshioka”Efforts towarda Green ILC in Japan”
LCWS2024(2024.07)
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%1:M. Yoshioka, T.Sanuki, T. Onuki et al. "The Green International Linear Collider” In preparation

%2:M. Yoshioka”Efforts toward a Green ILC in Japan”LCWS2024,(2024.07)
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3—4 E-HBDOERICTHFSTSHILC THLICY WG
[E6-E+EEREHaVYILAVE), RB(EHERERIVYILAVR) . 8 H-FHGEEWLO
HILEUR) BRSO T49 a0 IILEAUN) ]

S'I-E.IQI

1)CERN Dz kYbf-bdhf=3hR & ILC BLBE T AR R SR8

(1) CERN D ihIBEGLAAY

« CERN O£ L. BiEfHA%{L% @ Conseil Européen pour la Recherche Nucléaire DHEFRT
B D, HIFELFMNT European Organization for Nuclear Research T, Fhi+DIEAEH
B G E, IESE O CHRIEET DT CH D,

MEE @2 HE) : KAV, 7TV AAXVAAX VT, AL U, AT H, LK — )L
Jrx—, FN—=TFU R AL A ATV z—TFT U F—ANI T, XV ¥, Tor~v—0, 747
YRRV, Fra sV —, 2a gy X7, A ) T (WEEIR) , A AT v

(2013 4E 12 ABNEE) . L—~=7 (2016 47 H M%)

c A ADY 2 —TRHN T T R L DOEEHATIZITE, % ¥ /32T Meyrin (A A
AFEE T T UARFEIZETZN D AA U F ¥ /NA) L Prévessin (7T 2 AFH),

- 2JE 2Tkm OFIEINERR, KB Mo AAEZ2R#EE (Large Hadron Collider; LHC) 23
B Rk L CHU ISR E STV 5, S 5T CMS, ATLAS, ALICE 2 OfitHZsns@E s
W5,

3-4-1 CERN ORI &
H#E : https://indico. cern. ch/event/308909/contributions/1678971/attachments/590042/812128/Introduction. pdf

3-4-2 CERN OHERAYIEA
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(2) CERN B5B&vH
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(3) CERN A& DFEL DY DEE

« CERN (RN JEL AP 22 i) 13, 1953 4R1C 12 B EIC X AR R TRRSLE . PR,
B 2080 & & BIZJELE T ORIBIZF G L C& 7z, WIHNTIZMEYRIN F ¥ > /S22 Th
HIONEER > 7 a4 7 v halr (SC) | DR S 4, 1971 42151 M 22 325k (ISR)
DEMABRME S D 2R AFFRIEE DS EEREITTE R LTz,

- 1970 ARIZ1E PREVESSIN o R OB 3 AL, [A—R—PfF> 7 m hr ] R0 [RAE
T EZe s ds (LEP) | OHEfii A% T, 2012 A1 LHC (KA R o B2 NELR)
W@ ZBRM LTz, 0 ORERIER LT LT, CERN (THulk & oA 2 B3 2 T
~EHE L, 2004 FEDARRICIISRMNEEN TH D Tev ¥ —k o 2 — (MIEREE) ) 2VE(E S
D7 E HlERPBOLE & OBIRMENTRIE L TV 5,
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it : 2040 CERN MASTERPLAN General strategy
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(4) CERN J&iB &R & ILC A DR D3RR R
- CERN & ILC O EOFTRIUT DN T FEEd 2 Ml o Hei 217 9,
[CERN] ¥ = r— 7 H#itfik (A A ZAHUAITEHAL T2 Canton D 1 -2) KUNEDJEFHDEE 4
#p i
[ILCI AL TLC ettt o 7 — DR IERE B IARIR (LA - BT 2R < 15 ATEE)
- MTHUROHBRRY)A3 0 . AA . EfE. AOBEOHEBIXI TRICEL DL LB THY | FHil
itk 2 FIIOEREPHE E 2D &, HIROEA Y IZFRBREEEZ LD,
« NI ZBUR Y = r— T H D 5 3@ < 72 5 T 753, CERN JEIHR T Tl CERN DiEH &
EBIZAREMNRA LN TWDS Z L2 MET 5 L. HEANXFEREOHE (LRI E B X b
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(5) CERN & ILC & D& & D LB
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N PP 1874 2,041 2,361 3,137 4,296 4,868] 6,615
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N e 7,083 7,822 9236 9,337 53 ~6kmE
JryAH 7,733 9,505 10,677 13,118[/4£#110~17km &
Y- Yaz - FA4H 6,383 8,130 9,415 12,544] £ Fig11~5km®
242 |25 vE 19,548 22,057 [=#10~5kmE

45




24000
- oo ®
20,000
18000
16000 /
14,000 // ¥
/
12000 fa
/| %y -vaz 714
10,000 / ,_/// — ‘
/ //% 7T hZ—t LT — LT ‘
8,000 / ¥ o [
6000 / e szl y ‘ TLIYv=EIVE ‘
d <l ’,// L
4000 {/ V//' — —
o d 7
2000 | @ /"'}’;/4/"_
o * '-‘-C—"’/-‘
1940 1945 1950 1965 1960 1965 1970 1975 1980 1965 1960 1995 2000 2006 2010 2016 2000

@ : 1954 : ERMMIEHE L L TR (2 : 1959 : 28GeViEF¥>»2A LAY (PS) =

3 : 19764 : 4500eVARZZINESE (SPS) ERY @ : 1989 : 50+50GeVEF - BEFI 74 % — (LEP) =R

®:1994F ( |BF - BFIF 44— (LHC) EHRTE ® : 20084 : LHC5ER. 450GeVE— L REEIZHLh

3-4-7 CERN JH:0# i D N D #aR

46



21.00
Yy Yoz T4
19.00
18.00
17.00
16.00
15.00

14.00

13.00
Ty =ETvH

12.00
11.00
10.00
000 redl

8.00

\

7.00 vz Am
6.00 / /
5.00 /"

4.00 //

;.—" ZI ==Y LF=LhH
3.00 /
2.00 .o AL A&t
1.00 =&~ 77 A&t

1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

(D : 19544F : ERREIFFZHIAT & LTI @ : 19594 : 28GeVIBF¥>#A A (PS) Rk
3 : 19764 : 4500eVAR ST NESE (SPS) =Rk @ : 1989% : 50+50GeVETF * FREFI 74 ¥— (LEP) SRk
(5): 19945F : B3F - BBF 74 &— (LHC) EERE (6 : 20084 : LHCZERK. 450GeVE— L FEREICHKh
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(6) CERN REli#fth& ILC BIHBHDORBEE

- CERN JELZ#RTH & ILC BERXAVAEE S 415 HAbH D JENE IS 31T 2 KM B ik 3 %
&L BTSSR B FEICET 2B X FICKREREVWRRL LN S,

« AA AMAID CERN JHiL (FFIZY 2 F—T 5 Meyrin ~D7T 7 & &) Tid, hTZa&HLE L
Te N BN EEICEH SN TR FAIHBEOZE R =— XS L' 7T 49—
AMBEHENTND, —FH., 77 AT A B EKAFER @A, B E LTIk rRe7s
RIAFEEA~ DR 2 HEET 50 A ED BTV D,

« ZAUTKE L, ILC DJEOHIR TH 28 FIR - BIRROZEREZ R D L. BFEHE~DEKLF
WIAE TH D, B - @FETE L L COAELEEBEOFARIIRENIC B, #5500
HEHEOFHGREM THD, SHIT, I—2 =T VRV ZH A I LW o - R RE
BV T 4 FEROEHR L TH L7720, Ml T NBEORFUL SRS TV D,

< CERN Tl MRl v AR LU AP A 70, AT~ Rk, IRV 7 7V L, %
JEH2EE U T 4 FEPSEAINTEY . =X —2hRom b & BREEANR ORI XK &
NTWD, ZhUZxr LT, ILC JEBE i T, Bt rlaE7RE U 7 o (TN o il BERR R oA
V7 FEEINE B OB L e o T D,

- Fifo il REZR EIBEAFFEER T O TR AT Tl BEAF O EKIEIE BEHE OTE TN 2 T, CERN O
KO RSN OFM BB FEA S EIC, FIHE =— X8 U RBERE O KD &
o,

~ P&R = Voiture solo
i) . @ Q = Covoiturage
X = 2 roues motorisées
=TP
BisE = Navettes CERN
Y -

. Marche a pied
v s # Combinaison
Sk
BE "%

=317

3-4-11 CERN Z#AT 5 ADBEFE
H B8 : 2040 CERN MASTERPLAN General strategy

#H50H O FE wEOH 0T
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2%
3-4-12 HFROZETFE (E# - @% R2) 3-4-13 2EOZHETE (@Y - ¥ R2)

&M E2RERREYES
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3-4-14 CERN Mobility Centre DY —EXRNRE
Hi# CERN Mobility Centre (https://sce-dep.web.cern.ch/campus-life/mobility)
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(7) CERN FEiIDEEY) T45HE

* CERN |

. WEER

- WFEE - FE
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REAMOR/MEE WV S TEBARER I TWD, BRI
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- CERN Eli & # & 25%HIi
- CERN B o 50% %= EB1E
"CERN2 22 =7 ATERAEDEILZHE

-HFEYZBELCCERNIZ7Z IV ERTH1—HF—DEIEE 19D 5

15%(Z1&An

N T=) OIS TESRIL— L ERE
s REZE (Vv bIL, TPGS A Y) DOFEIHT[RE

AAASUETLITIHUDBDIDDE Y FINA VR

eIt ERE
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FELTNAMOy TP H FERR

A S2ETLIY U TRA 30 AT
DEYFNA U EBMEEE

cEBF TSV P T — LR
- 20km DHE. HITERAER. BSGREL—VERESLUVT VT

JL—F

- BEEFEIESTHAS MIFPHERT R 22T+ %55

K 30%tE 00 (FRFE 19% & LI

- BERE O O A 50%E 0

DX MLDRT D a—)LEHEFRELTC. Y—EXORX +E

10%H1 7
BENDZW v MLEZMRICO D ILE—

ERE
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EEY T 1 DIHEHE
CERN Mobility Plan (https://sce-dep.web.cern.ch/mobility-plan)

CERI D BPER 2T B Y 7 ¢ BRSO ENE EN D, Hin
LR FBEOEI L EELT, HELLBE LT <,
PEFR O AP ZIEN S EERAFFEILA O EIUII AR AT R TH D,

BEARTOLINED | ORI,
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(8) CERN OEfiiEmM L RI-%hE

@OCERN M5 MEEY 3> (2021~2025)

- CERN O 5 MEE Y 2 > (2021~2025) 7°5, CERN O F 7k & i L7=, CERN Tlix
AR, METE, —ov=T7 ) HiERED K 1,700 NOEEZIMT D & &b, R
FORFNLHEHK 3,000 A LIRFEOFA4 CERN 07 1m Y =2 MIESW T
XaEHELTWLIRNTH D, 25 & LT, BERROZAELIIRAURTTH 6,500 A, it
HHRFTH 3,800 A& 720 . ZEDOMFIE LB L TWBIRITH 5,

(2% JH30)

Every year CERN trains some 1700 young people, including physicists, engineers,
technicians and administrative students,

At any given time some 3000 PhD students from universities all over the world do their

theses on CERN’s projects.

CERN’S IMPACT
ON SOCIETY

oneorine
imoacton sociey, o
support of govermiments and the general publc.

C E R N : S Main Objectives

for the period 2021-2025

3-4-15 CERN 5MEFEET 3>
Hi# : CERN’S Main Objectives for the period 2021-2025

https://home.cern/resources/brochure/cern/cerns-main-objectives-2021-2025
FORRE, R HP
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@CERN web#%4 D FEYY
- CERN TiRbEL<mbnTnsd CERN 777 /oy —FV— 1V RKUA Ry =T
(/science/computing/birth-web) T ¥ | ¥ X il DR FEHEDERZ LHFT D7D X
iz,
(% 730
The best-known CERN technology is theWorld Wide Web(/science/computing/birth-web),
invented to allow an ever-increasing number of scientists to share information...

Advancing the frontiers of technology

A myriad of engineers, technicians and scientists develep novel technology and

(,N‘“RONMENr

expertise that can be applied to fields beyond high-energy physics. From
materials science to computing, particle physics demands the ultimate in
performance, making CERN an important testbed for industry - including large
companies, SMEs or recent start-ups. CERN also engages with other
stakeholders, such as policy makers, especially those acting in CERN’s Member
States and Associate Member States (/about/who-we-arefour-
governance/member-states).

Impact across industries

The scientific advancements of CERN push the frontiers of technology, which has a
positive impact on society globally. The transfer of CERN technologies and
expertise to society is an integral part of these activities, providing novel solutions

in many fields.

The best-known CERN technology is the World Wide Web
{/science/computing/birth-web), invented to allow an ever-increasing number of
scientists to share information. For many of us today, life without the Web seems

inconceivable. Equally i y is the Grid (/science/c il id), which

(//cds. cern.ch/images/CERN-GRAPHICS-2023-002-2).

L'impact des compétences spécialisées du CERN dans divers secteurs Ingustriets. (Image : CERN)

3-4-16 CERN WWW F4./0o—
Hi# : httpsi//home.cern/about/what-we-do/our-impact

-CERN EfE O o 7 A $(2024.6) THARD EAET — L DOFRENER L T\ 5, 2024
9 HICIZIRR LT7-EB4 CERN T/79 FTETH S,

E3=R - FLAYE-R v
SRRETT

R32J5% is ic

IZ =7, BR KEOFEHNEMOFERITE—
Lo TER

IZbh=w. BF REQPEEF— LA CERNEDESYOIIERE — L EERLTREOERET Sz
IcREnFELRE.

2024565256

EHD ke il (%) . T3 RSP el (L) . SO (SPeS0un] (8F) (N Sabu

ZAF-FELPNTNS, WuEsABE, E—hSA> - IA= - RO—LX (8] ik B
EFEFRRM (CEAN) (rtps/homecen) FEFTIWRFILF AT, BACOPFILHPNTEET, PNOVL. (ENERL
DESY i sesy.oefingen engremi) {E4Y - NTILO0EAYRFLLO0RO) ORFIRBOL-LS S TRETS
IMEFRROARBTFRTSLOROSNTT, XNFCE. AROHPHERLCFADI S22 -2 FMCETVT. 3
DO - LIRENELRE, g, remi]

X 3-4-17 CERN THEOWEZALFRA M (BRAF—L)

Hi# : https:/home.cern/news/press-release/cern/students-estonia-japan-and-usa-win-

11th-edition-beamline-schools
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(9) CERN D#FFshRELE
DCERN MDECHRRADHBE GBEDHRBHELY)
. ?52 27 FIZRAMBHOEEY =7 27 4 ¥ —Hit a2 CHEig S 7z CERN O
ZRERERND, CERN O R ADOMELFEH L 7=, £/, CERN 2»OIMNBEFEHLE L
TH&%I@Z@%%&«@E TIVUTZHFEMEINTEY, R b DO ZEEB LTz,

%343 CERNEDEDHRR

% =
AAyI78  TONR—REZY7($92,500N). IREZHR RV T($91,500% : 7=0—. #H
MEE. PELEEHERE)DM. ZEEOEMEELENHTHE

NEEIE I EILE (EMM630EA) M55, WG T (EH400EA, Y—EREE
[Z$91701EH.

Fitix CERNEDEZHI AR REZZ D (R BN S E D 2, CERNEDERHTIF4EZH
EEAEL. ZRVTFLETHILET HRS AL EEEAHLTINS,

H# . H27CERN s SUIETHERR Y =7 27 4 ¥ —H#itE iz (H28.3)
% 3-4-4 CERN EDETRREH

# =
(MALTEAD ¢ 7T RAEHILIFKEE. THNOHFHER. I ExTo18%,
#t o SHRFEE(EF320E[ (H25). %GDOBCERN%’JBﬁHoﬁﬁl 5

O BRI A T REBTES

@sSERCOfE  +« SMISILEBIZEZERT 67‘:&)0);%%[11‘—3&1'1“&%%0)6)}%‘{.!%%%%0
(SM18 4E]  « SERCO#tIFA X RZEHA ELI-AMIRESREL, T/ /IN—VI BHEMEE

SRT L) = HEBIFBEHET AR, CERNEZMS DI IR A 194E b AT TS,
QEMTE#t  + ISOLDEIZMEHERGIITE (RI: ST AV EEmthReE —LELT
(ISOLDE) FEIHE RERICHLLT SR,

o EMTERLIZARA U(CA YL ZECE E B iR EREFSA T, CDERE
BEIEE, 308 DHTEE1208 DAY T, 10~ 25%(ECERNEI L TEM,

FED> 5 @ALTEAD #1 . @SERCO . @EMTE #-~D 35 D kE+
High . H27CERN REHE SUIBTHEEY =7 27 4 ¥ —H#itE i im S (H28.3)
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<K 26 EICHAE R E# A L E L A 8=, CERN OFEH3K D) « Fx VAT A
Y OWEEEIT-> T D, CERN TIEAERM 10 TADRFEN KL TR, gL E5bHE,
BN COBMMLEETHD Z LIMAZ 5,

Bv X ARFOHAAESILZHE [Tk — L
NHEK#Z oEmz 7 b ik L8,
HEAMNDTOBNAF v Mz

HEh  ILC 5950 « I o _AFHA 412 H26.9-10
X 3-4-18 CERNDA Tz TFUTOARNY FR—IL
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(10) ILC M EADE T D F L REB LM E R

OthiziER7E
-1: AO&M

- HOb TLC FEHEE Y v ¥ — O REEE B IRIR (BT, IhETHER<S, AR, Ty &9
%) RO NOE 2020 455 85 57 ATk L. 2050 A= ClIENTALS R - A O [ -EMFZEAT
(FE W) HEFE TR 33 J7 ARk, TITAHHER IR BAE AN O CH 26 T AT E THIS T b,

900,000

850,000
800,000
750,000

700,000
s AFRHERT

650,000
A)

600,000
550,000
500,000

450,000 9 30 B A

400,000
20205 20255 20304 2035%F 20404 20457 20505
3-4-19 UL ILC F3E#EtE Y o 7 —pk HiniE (MM - (1B 2R< 15 Bial) RN D THI

#* 3-4-5 AL ILC He3gite > 2 —tEpk BIRiR (BRI - Il Biiz2bR< 156 BiRiR) Ofk AR TRl (1/2)

HAFEEAO 20204 | 20254 | 20304 | 20354 | 20404 | 20454 | 20504

KAES 34,728 32,025 29,297| 26,638| 24,058 21,620/ 19,269

&M 93,193| 87,861 82,344| 76,850 71,383| 66,015 60,720

B[l 93,045 91,700 88,582| 85,301| 81,824| 78,085 73,928

=EH 25,366 22,577| 20,386 18,383| 16,559| 14,837| 13,201

—Bdm 111,932| 101,167 92,315 84,039| 76,185 68,604 61,196

=FR [ErisHE® 18,262| 16,479 14,967 13,513 12,140{ 10,844 9,617
B 112,937| 105,442 97,749 90,363| 83,273| 76,276] 69,375

P& AT 5,134 4,408 3,777 3,234 2,760 2,326 1,940

%7 I HT 15,535| 14,904 14,282 13,650 12,987| 12,286| 11,516

R ET 7,252 6,617 5,997 5,411 4,852 4,310 3,790

1+ EHET 5,045 4,495 4,007 3,578 3,182 2,815 2,475
[ULA™ 61,147 55910 50,682 45,611 40,771| 36,182 31,848

— x Siv] 76,037| 68,708 63,390| 58,371| 53,522| 48,629 43,781
FERH 64,637| 58,876| 53,281| 48,121| 43,261| 38,486 33,929

PN 127,330 119,096| 113,030 106,897 100,619| 94,082 87,340

Hi 851,580 790,265 734,086| 679,960| 627,376| 575,397| 523,925

|?E§5{ 100.00 92.80 86.20 79.85 73.67 67.57 61.52
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# 3-4-6 AL ILC FEMEE T 7 —Hpk Binik (B - (A1 Z2ER< 16 HIaR) Rk AL TH (2/2)
2020% | 2025% | 20304 | 20354 | 20404 | 20454 | 20504 | 20555 | 20604 &%
FrET 34,728| 33,527| 31,672| 29,693| 27,647| 25,664 23,760 ?(ﬁ’u,);m% 182021
EED 93,193 90,187 85,844 81,687 77,801 74,017 70,286 TE%FD FHOYBEFBERRCY 3 >~
tt 93,045 94,299 94,281] 91,300| 88,854| 85,250| &1,401 tim‘h =&TE2021-2030
= 25,366 23,291 21,310| 19,485 17,786| 14,837 13,201 39?7\5’4""/); & - RERAHE
—BH 111,932 104,777 97,046] 89,545 82,044 74,432 61,196 —BIm i At BRI EARETE2021-2025
EFR (E=mET 18,262 17,727| 16,254| 15,127 14,057 12,935 11,970 ERimEmEbL I VEAEE @ 77 7 & VIR
W) 112,937 130,489 122,131| 113,992| 106,044 97,755 89,606 BINHABREY 3 »EINmEDL - D& - L TERIERAHEE
BFIEE 5,134 5,166 4,842 4,580 4,346 2,326 1,940 AIEIES - & - LIERE [ANEMADEY 3]
Elol 1) 15,535| 15,294| 15,075| 14,693 14,281 13,8b5| 13,415 B+ —RETIGHHEETE Y2 — - 45A
TR ET 7,252 6,824 6,093 5,379 4,691 4,310 3,790 FORT RETHEAFHE
{EMHET 5,045 4,846 4,526 4,266 4,046 3,828 2,475 AT S ETE
SflB™ 61,147| 61,191| 58,286| 45,611| 40,771 36,182 31,848 2R DB REETE
B = ] 76,037| 72,0001 67,714| 63,429| 59,143| 54,857 50,571| 46,286 42,000|FE=XkEKTEDL - L - L T EBIEREER
ER™ 64,637| 58,876] 53,281| 48,121| 43,261| 38,486| 33,929
N 127,330| 122,903| 118,257 113,780| 109,232| 104,263| 99,412 F2EQOH (KI2) - BB EMMAAERSHE
=t 851,580 841,397 796,612 741,288 694,004 642,997 588,800
HEEL 100.00 98.80 93.55 87.05 81.50 75.51 69.14
T AHF EFAER BEARE
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mEEEC GE R AR IR
B 3-4-12 A fEilwik (2024 4)
# 3-4-7 TN (2024 )
e $END |EEEHAOl EEAD | SisbE | EAOEHK
A N A A % %
a b c d d/a d/c
2[H 124,885,175|| 14,385,982| 74,573,387| 35,925,760 28.8 48.2
EFE 1,172,349 121,014| 643,681 407,378 34.7 63.3
KARET 32,845 2,948 16,930 12,967 39.5 76.6
EET 91,094 9,317 49,863 31,914 35.0 64.0
Sl i 91,547 10,465 55,179 25,903 28.3 46.9
=B 24,528 2,234 11,979 10,315 42.1 86.1
—Bm™ 107,555 10,125 56,002 41,428 38.5 74.0
BERTe ™ 17,647 1,484 8,932 7,231 41.0 81.0
B 109,747 11,360 58,594 39,793 36.3 67.9
AR ET 4,840 304 1,949 2,550 52.7 130.8
S 47 IR ET 15,183 1,728 8,736 4,719 31.1 54.0
T RAT 6,859 669 3,325 2,823 41.2 84.9
£ 4,817 321 2,210 2,286 475 103.4
=R 2,242,389  252,152| 1,333,483 656,683 29.3 49.2
SALB™ 57,652 4,687 29,619 23,346 40.5 78.8
B 73,338 7,502 38,413 27,423 37.4 71.4
EEH 61,910 5,382 30,379 26,149 42.2 86.1
KT 123,776 13,593 70,711 39,472 31.9 55.8

#ZE FEEERGR

57




-3 EEBORE. HEERZEDRHD
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3% 3-4-8 HpEmE#n L E N D

3-4-13

FHEE O (2005 4, 2010 4%, 2015 4, 2020 4F)

TTRE s | e A0 (Ztk, 20~345) 18 3 [2014-2024] (%)
S =pL
A 3 LR REE pIs » E
FF6E [P R264: H26=R6 . * N . - Y . 5
20244 0114 | 2011=22024 aERiELtE -2y FEEMNEREX
AY 4G I’-R II.R
E3E 9,343.101] 10,438,170 -105 0.0
£FE 68,270 91,391 -25.3
[ KhiET 1670 2238 -25.4
EETi 5245 6,803 -229] | -10.0
tth 6,080 7214 -15.7 -10.5
EET 1157 1,760 343 | 00 15.7 -15.0 L
— & 5311 7,647 -30.5 i lo4
[EL ik 878 1,033 -15.0 229
B 5,943 8,166 79| |-30.0 233254 272 379
BHER 146 301 -51.5
& 7I5ET 894 1,133 -21.1 -34.3 34.9
TR 260 485 R -30.5 374
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-4 FMERE, ZEEROIEKX

- WO BHERGE R Z W5 & ARG B - ST

ZIRWNWTEL 7o TEY,

FOPEREER T, S FIHAIRC 7, 400ha #8, EHIER4ET 5, 100ha 3812 5
cHIEREe TV kD b BN CIRZEEZ L5855,
CEINICIEET TR E DS DO (—X) PRNELTWDHEE R D,

7% 3-4-9 PHEMGEER (2015 4F) {7 : ha
- m, ER M. FEER
2E 423,064 100.0% 217,932 100.0% 205,132 100.0%
e 18,654  4.4% 7338  3.4% 11,315  55%
Hitis 89,568| 21.2% 50,554/ 23.2% 39,013| 19.0%
EFE 17,428  4.1% 10,006|  4.6% 7422|  3.6%
=] 11,692]  2.8% 6,558|  3.0% 5135 2.5%
541 20,879]  4.9% 10,267|  4.7% 10,611]  5.2%
B - E)l 106,055|  25.1% 56,329 25.8% 49,726  24.2%
w5 35,147|  8.3% 17,042  7.8% 18,106|  8.8%
ik 22247 5.3% 11,337  5.2% 10,910  5.3%
hE 42,768|  10.1% 20941]  9.6% 21.827|  10.6%
P 24897|  5.9% 13,071  6.0% 11,826]  5.8%
M 60,404| 14.3% 30,197| 13.9% 30,208] 14.7%
k] 2445 0.6% 855  0.4% 1,590  0.8%
R bk L 2
£ 3-4-10 ZEEFEOWRM (2022 FEEHIBIEE T U )
kbdm |ZER, BEEHY
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HSEN L ZERAV/HERFRLTEY, IhiET
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S04NFERIEE,
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B S5 FEE- G S
B8
THEAE
b it o
(F) (F)

1 KhuEh 16,290 3,320
2 EsEh 41,780 7,120
3 dbkih 46,140 6,210
4 EEH 11,740 2,680
5 —@h 48,620 8,690
6 [EpEMAT 8,090 1,160
7 B 50,540 8,380
8 EHFNEHES T T8
9 EIRET 6,450 690
10 FRET T T8
11 (EHEET F—YE T
12 SAlEH 28,250 4,850
13 &kh 29,810 4,420
14 FEEH 26,760 4,690
15 KUFH 57,430 9,160
F#ast 371,900 61,370

= 100.0% 16.5%

# 3-4-14 HUREJRIRD NNy 7T —4% (1/2)
%i‘lﬂ 201 5FE=MEL R
FHFih HEREE
ERE BERR T SIERR i T SIERR
REHES fEARE ST Eftith FiE it I=thgisi
(ha) (ha) (ha) (ha) (ha) HEHIES (ha) (ha) HERERMEE #Et

1 KAsET 300 33 21 71 36 461 198 346 544 1,005
2 TtET 9,406 2,170 2,000 3,197 3,161 19,934 828 423 1,251 21,185
3 dbkd 6,274 1,588 1,323 1,921 1,889 12,995 251 207 458 13,453
4 E¥Fh 3,729 1,013 788 677 659 6,866 413 297 710 7,576
5 —Bm 12,026 2,162 1,640 1,576 1,505 18,909 1,982 937 2,919 21,828
6 BEEpiEHEm™ 488 116 86 152 126 968 195 286 481 1,449
7 B 14,003 2,347 2,026 2,509 2,452 23,337 839 495 1,334 24,671
8 FEMEA 1,455 472 291 310 305 2,833 116 102 218 3,051
9 &IEET 3,124 780 425 973 968 6,270 113 58 171 6,441
10 FRET 1,000 144 187 94 90 1,515 106 37 143 1,658
11 {EmeT 371 98 26 30 24 549 148 100 248 797
12 SdlES Q45 113 52 115 69 1,294 364 473 837 2,131
13 Bk 13,052 2,350 2,059 2,709 2,657 22,827 493 248 741 23,568
14 ZEEFEH 12,425 2,848 1,570 3,476 3,432 23,751 1,156 575 1,731 25,482
15 K& 12,759 3,033 2,575 3,842 3,795 26,004 507 368 875 26,879
mEAaEt 91,357 19,267 15,069 21,652 21,168 168,513 7,709 4,952 12,661 181,174
S 93.0% 7.0% 100.0%
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#3415 HIRERICRD Ny 7 7 —4 (2/2)
HARDBLR ooy FRNEIEOBR
HREFEIE ElE&E TAA 005
BRRARERR INELRZE 122,610ha
FEEHOERR e FRAHLISADD = F \
BT st ATIH S | HEE | |EOSEEATNTL B 64,983ha 53%
ast EM ast DRCLS EREBAS N TRV 57,627ha 47%
(ha) (ha) (ha) (ha) (ha) (ha) ha) | (%) B OB RS DR LB
1 ARAET 32,251 26,790| 26,424 17,009 12,147 8,155 366| 83.1 (FR205F3R) LI
2 fesm 90,839 58,470| 58,413 27,103| 26,863 11,057 57| 64.4
3 dttm 43,755 23,332| 23,322| 6,052| 7,965 2,194 10| 53.3 EHIC £ DT XEEIBE
4 FEHH 82,597 68,378 66,704| 31,489| 38,495 14,153  1,674| 82.8 Titha =
5 —@m 125,642 77,521 77,516 57,213 34,966 22,413 5[ 61.7 e 674.8 100.0%
6 [ERISET 23,194 18,516/ 18,515 9,211 10,646 6,115 1| 79.8 IR 236.0 oA.7%
7 B 99,330 54,271 54,055| 25,945 22,619 9,730 216| 54.6 p— 2379 35.3%
8 EEFEHT 59,074 48,231| 48,018 9,795 17,616 3,092 213| 81.6
9 &/UET 17,976 7,057| 6,804| 2,086 3,693 807 253| 39.3 20205875
10 RET 6,339 3,068 3,068 2,130 1,357 795 -| 48.4
11 {XEREr 33,484 29,972| 29,529| 10,802 15,214 5,304 443| 89.5
12 Sl 33,244 23,936 23,685 13,928| 15,450 8,285 251 72.0
13 &Kl 53,612 22,163 21,975 14,966| 15,238 9,849 188| 41.3
14 FEEH 80,497 43,123 42,708 21,315 21,620 9,904 415| 53.6
15 Kl 79,681 42,118 41,758| 19,639 18,732 10,757 360| 52.9
mEAst 861,515 546,946( 542,494 268,683| 262,621 122,610
= 100.0% 22.4%
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