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LCWS2024

Opening by Shoji Asal AT TEI/AN

Promotion scheme of ILC / relation of Stakeholder

Foreign
Governments
1. KEK& . Japanese Government Diet Federation
Community - For ILG
& IDT
M. Finance
. M. Forei
2. Five oreen M. Eco/Ind. "’
Party Meeting Intergovern. : -
DOE, ete  famfrmonorc! Five Party meeting
t » Diet members
3. liaison ‘ Expert panel » MEXT (Government)
. = Physicists
nfﬁce between E))(In:.:f r“a:l?nal = Industrial sector (AAA)
MEXT = L S q - Candidate site (Thohoku ILC Prom.)
and Cabinet | [nternational TLC-7apan KEK t
. it -
office community “ (M.Ishino) (S.Asai) S—
starts communi
IDT(T. R ) sector
Nakata)

National Japanese

Lab.s Community

CERN ﬂ—’_> Candidate site

1) ILC-Tech. Network :
20,- Work-package Strong supports are obtained

|_.|_|.- through Accelerators




Programme of the f

Irst day

LIRE

Registration

Foyer, ito International Research Center
Opening remarks

lto Hall, Ito International Research Center

Physics case for Higgs and Electroweak precision

lto Hall, Ito international Research Centsr
ILC status

fta Hall, lto International Research Center
CLIC status

lto Hall, Ito International Research Center
Status of the C2 R&D

fta Hall, lto International Research Center

Physics case for e+e- at 500 GeV and above

fta Hall, fto International Research Centsr

coffee

Foyer, ito International Research Center

HALHF status

lto Hall, Ito international Research Center
XCC status

fta Hall, lto International Research Center
Energy recovery at a Linear Collider
lto Hall, Ito International Research Center
CEPC status

fta Hall, lto International Research Center
FCCee status

fto Hall, Ito International Research Centsr
Muon collider status (remote talk)

lto Hall, Ito International Research Center

Higgs Factory detector R&D

fta Hall, lto International Research Center

Jorge De Blas Mateo

08:30 - 09:00

Shaji Asai

=D

09:00 - 09:1

=

09:10 - 09:3

Tatsuya Nakada

M%

09:30 - 09:4

Steinar Stapnes

"D

09:42 - 09:5

Caterina Vernien

7 ®

09:54 - 10:0

&

Georg Ralf Weiglein

10:06 - 10:26

10:30 - 11:00

Brian Foster @
11:00 - 11:12

Tim Barklow @
11:12 - 11:24

Viadimir Linvinenko @"
11:24 - 11:36

Jie Gao @"
11:36 - 11:43

Frank Zimmermain @
11:48 - 12:00

Danigl Schuite @
12:00 - 12:12

Srini Rajagopalan @

ITM: accelerator developments Ehinichiro Michizona

T ®

Fukurake Hall 14:00 - 14:1

CLIC: accelerator developments Philip Burrows

°®

Fukutake Hall 14:15 - 14:3
C3: accelerator developments Ankur Dhar .L/g"
Fukutake Hall 14:30 - 14:45
CEPC: accelerator developments yuhoi b .L/‘g'
Fukutake Hall 14:45 - 15:00

FCCee: accelerator developments  Frank Zimmermann

T D

Fukurake Hall 15:00 - 15:1

&

Energy Upgrades of a linear Higgs factory Emilio Nanni
Fukutake Hall 15:15 - 15:30

coffee

Foyer, Ito International Research Center

Introduction and Kick-off Presentations

Ita Hall, Ito International Research Center

Plenary discussion

Ita Hall, Ito International Research Center

Posters: Posters and Reception

ECFA Higgs-EW-top factory study Aidan Robson @
fra Hall, Ito International Research Center 14:00 - 1415
Beyond collider experiments at a Linear Collider @'
Yasuhito Sakaki

Jirgen Reuter ((2

Ita Hall, Ito International Research Center 14:30 - 14:45

Challenges for MC generators

Opportunities and Experimental Challenges at the Higgs (q‘,"
Junping Tian

Highlights from LHC detector upgrades @
Gustaaf Broojmans et al

Taku Gunji (&

lta Hall, It international Research Center 15:15 - 15:30

Highlights from detectors for EIC

15:30 - 16:00

Brian Fostereral (&

16:00 - 16:45

Aidan Robsar er al. @

16:45 - 17:30



Physics goals of full Higgs factory program (M. Peskin)
350 GeV: top quark threshold

a short run (200 fb-1) gives m(t) to < 50 MeV

550 - 600 GeV: above the ttH, ZHH thresholds

Higgs couplingsto 1% in WW — H  2nd!

top quark EW form factors (SMEFT parameters) to parts per mil
measurement of top Yukawa in e"e” — ttH to 3%
measurement of triple H couplingin ete™ — ZHH to 20%

precision study of eTe™ = WTW ™, eTe™ — ff for global SMEFT fits,

E 10’s -TeV BSM sensitivity, CP violation probes 2nd! .



Physics goals of full Higgs factory program (M. Peskin)

800 - 1000 GeV: final Higgs Factory stage

Higgs couplings to <1% in WW — H  3rd!

top quark EW form factors (SMEFT parameters) to parts per mil 2nd!,
resolution of degeneracies in SMEFT fit

measurement of top Yukawa in ete” — ttH to 1% 2nd!
measurement of top Yukawain WW — ¢ tofew%  3rd!
measurement of triple H coupling in e"e™ — vvHH to 10% 2nd!

precision study of ete” = WTW ™, ete™ — ff for global SMEFT fits,
100 -TeV BSM sensitivity, CP violation probes 3rd!



ILC at CERN vs FCC-ee (R. Poschl)

coi : ! I
AC Power vs Energy of Fulure e'e” Colliders
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» Carbon footprint of all LC projects << Carbon footprint of circular machines
» Until ~500 GeV power consumption remains in ball park of current CERN power consumption
» Estimated operation cost for ILC ~390 MILC (plus 700-1000 FTE)

» Compare with 1.3 BCHF for FCCee as estimated by German BMBF
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SuperKEKB run 2024ab summary meeting (Part 1)

2024ab Summary Meeting (Part 1)

Friday Jul 12,2024, 10:00 AM — 6:00 PM Aasia/Tokyo
@ Meeting Room (SuperkKEKB Control Building)

Description  SuperKEKB > hO—JLEAZES + ZoomD/\1 FUw R

Zoom Information
https:/fus02web_zoom.us/|/828512624947pwd=AsbbikQacTRByyFVHN4iYKbbDwCGa.1
ID: 828 5126 2494

Pass code: 686132

LD U . 10:20 AM  Belle 1l Report, Beam Aborts, Collimator Tuning
Speaker: Kenta UNO

2024.07.12_Kuno.pdf

EEEXT] - 10:50AM  Sudden Beam Loss and Knocker Study
Speaker: Hitomi IKEDA

20240712F & #hme...

QAR U — 11:20 AM  Beam Monitor

Speaker: Gaku MITSUKA

2024abSummary_M...

— 11:50 AM Optics Issues
Speaker: Hiroshi SUGIMOTO

Optics2024ab_HSu...

® 20m
®20m
®20m
®20m

— 1:50 PM

— 2220 PM

— 250 PM

— 3:00PM

— 320 PM

— 3:50 PM

— 420 PM

Qcs
Speaker: Xudong WANG (kek accL

QCS 2024ab{wang)....

Magnet System
Speaker: Shu MAKAMURA (kex accLs

20240712 BiEE L

RF System
Speaker: Tetsuya KOBAYASHI

SKB-2024ab-Summ..

Beam lifetime and Injection Issues
Speaker: Dr Yoshihiro FUNAKOSHI (kex accL

BeamLifetimelssue... BeamLifetimelssue...

Beam-beam related Issues
Speaker: Or Yoshihiro FUNAKOSHI (kek accL

BeamBeamlssuesF... BeamBeamlssuesF..

Ring Acceptance and Beam Injection
Speaker: Yukiyoshi ONISHI (ke

2024ab_Aperture.pdf



- SuperKEKB: sudden beam loss
1 What is “SBL(Sudden Beam Loss)” ? H. Ikeda

BTRIRZEALIZ 12— (10us) LARIZZEAH
94 AHE—LOX = Sudden Beam Loss (SBL)

o LISILLETAMGSBLIZER AN THY . REA X

A~BH, Beam signal measured by
N N . Bunch Oscillation Recorder(BOR) & Bunch Current Monitor(BCM)
] —H T . N\:./ ﬁﬁ I: Horizontal Orbit i 1 05mm - f i '
SBL[:J:O—CHEC‘% F:ﬁEL Vertical Orbit | | | | |
« ) A—ZPZDMDILERIAVR—RU - ; T T e

NEH . 10us,

Bunch Current

« QCSHIUF
* Belle-ll #iHH 2/~ DB.G. & 155

« BFREFLIFTI=BIZRCACENZ LNV,
RKEREHEOIEMNELLY,

Beam l.oss

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




- SuperKEKB: abort statistics

Abort statistics

2024-01-30 00:00:00 ~ 2024-07-01 09:00:59

H. Ikeda

ring BeamLoss Injection RF Mag VA EQ Others TOTAL
TOTAL 588 1801(392) 107 17 19 37 65 2824
Both(LER) 86 157 (93%) 2 7 - - 16 397
Both(HER) 143 1135 (247**) 2 - - - 3 1302
Both - - - 8 - 16
LER 234 199 (12%*) 63 1 4 24 545
HER 125 310 (40**) 40 1 15 25 21 537
*|_LER>10mA

**| HER>10mA

(S.Ogasawara, M. Nishiwaki et.al)



- SuperKEKB: sudden beam loss
LER SBL statistics H. Ikeda

LER SBL
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H. Ikeda

HER SBL

sudden beam loss

HER SBL statistics

SuperKEKB

Bunch Current [ma]
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- SuperKEKB: sudden beam loss

Beam current dependency H. Ikeda

March.1st - June. 17 at 23:00

w 0.25] [

_§ 9 10 0 0

8 G 2 March ' 340 121 0 0
2 _- 0.026 + 0.009 0.083 + 0.026 - -

| 5 21 20 2

3 April 158 231 110 13

o 0.032 + 0.014 00914002  0018+004 16+1.1

1 8 15 22

aiak May 87 172 127 125

0.012 + 0.011 0.046 4002  0.012+003 0.18+0.03

| - +——— : e 0 1 0 9

0 200 400 600 800 1000 1200 1l4[20[m1Ae]oo i = & & 5

0 0.018 + 0.02 0 0.08 + 0.03

3 Exclude SBLs and operation time on May17 and May30 (knocker study)
« Frequency (#SBL/hour) depends on the LER beam current
« The frequency (#SBL/hour) in June is reduced
« Thanks to knocking beam pipes at D10 (K.Uno)



- SuperKEKB: sudden beam loss

4. Knocker study (5/17,5/30, 6/18, 6/25) H. Ikeda

s BE/yH—EHBEZLT. FAMAUIZE@RHINIZECL, EQOLIBTRELRALNINE
gR9TBHZEIZLT=,
« JYh—&REIH(5/17)
« ISIFRICEZEELAHY . F AN BIHIESN S AIREENFULVGFT, Belle | XU QCS
DEEDT=6H. FAMRE R EIPREIZT) A—2D3H S5,
« D06 7— &R AR Dgroovefd ZILS=ZHO L E—L 1\(T
s EAN—ZAHERIZHY., SBLORREEZRZHOLNDIHFT. F AMEE R LIPREIZTY
A=A BHBDIGF,
* D10 B 4T 5—8DEMEREREBMEE—L/INA(T : HEE—L/(T
ICPIVEFERVT AT UEZERBLTEBERR (BBIIE—L/INMTLEER) .,

(T. Ishibashi, S. Terui et.al)




SuperKEKB: sudden beam loss

Beam pipe with clearing electrode in D10 Nikko Wiggler section

No SBL ‘No SBL SBL —
o = ——
- [ L] s —r
B L - s = 5 . m
o _— .
/7 T
I.-" | // ,-".l f#/;’
f ,/ f -~
f i 7
.'II lII F_,x"'f;f
] I'I .'I /// - -~
I i -
| / L
f’
/," - "'WE kept knocking and the abort stopped happening.
| ‘,,f Aglng effect?

H. Ikeda

ey

Losses are not pmportlcnnal to

m the amilltude of the iressure burst -




- SuperKEKB: sudden beam loss - summary

5. Summary

« EEN—RF E—LHYA X, AgingthRBFEH 5. SBLORRELTH AR EED
ni=1=5. /Jil —REAE 1T 1=,

. %G)‘f*% AN X LIEZFERLFHETYLTULELAY, & AMESBLOD [ 12 a] 5 A
AEEREAHDLSIIZRZ D,

-ﬁﬂléhé%%( 28 ) \— X /SBL/F D D Abort) (X4 A DFIELE. & T IHFR.
E—LERIC J:*::‘CE?&%J:'J[ BRz5%,

s PISHDF AT THEDHHF T/ \— (grooveft - T FE 5 7 FH B dT)
HEMNEBEOIHFTHR—KFIIRES,

s FxN—FT=1=ZHKTHE. TDEAbortl XL T 5,

s BFERERAEEBNRERRDOSBLNZULDIEENEDO T, vy oo (Ixt
a5, > EZEGHE byREK)

. 2O F—AL g,
TORDT—5LR H. Ikeda




- SuperKEKB: specific luminosity over the years

Blue: 2021 Dec. 21st By* = 0.9mm, H/LL.=0.667~0.8 | _
Red: 2022 April 5t By* = 1mm, H/L=~0.8
Green: 2024 June 27t By* = 0.9mm, H/L=~0.7




SuperKEKB: multibunch effect in specific luminosity

81

; - “&! RM\‘

2024 May 22nd

B Specific luminosity with larger number of bunches is lower than that with
2r fewer number of bunches.
1_ e 393 Bunches

e 2346 Bunches

Specific luminosity x103! (cm~2s71/mA?)
B
[

IR IR I L
C?DD 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45

lp+1p— (MA?)

Y. Funakoshi



SuperKEKB: single beam size vs current

2024 June 27t By* = 0.9mm

LER HER
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The single beam blowup must be suppressed for a higher luminosity.

Y. Funakoshi



SuperKEKB LER: comparison before and after LS1

A\ Before collimator damage (1/March, 2022) without B X B

O After collimator damage (21/June, 2022) with B X B

2024 June 27t By* = 0.9mm 0 J N — R
LER I 1

120 T T T T T T |

co

<
]
|

= f : g
E i 1 &
2.100— — I - o
- | . - 2 60 L - i
o [ 3 i = i
= 80— ] 5
£ : .- : £ %
= 60— g — 3) i
E 3 . "',“‘a" i Z 30 pm
m B o - - 7 LU I !

_ . - = 20 :
T 40 ] - !
(¥] B T 0.9mA 1+ 1.25mA] g
': B T : | ]

-_ _- 0 TR T T T AT Y N YT Y T Y T Y YT Y T |I L
o 2°r ) 0 0.5 1 1.5
= i i Bunch current [mA]

0 'l 'l 'l I 'l 'l 'l I 'l 'l 'l I 'l 'l 'l I 'l 'l 'l
0 0.2 0.4 0.6 0.8 1 FIG. 10. The vertical beam emittance versus bunch current with 8 =

Bunch Current ( I'IIA) 1 mm, before (green diamonds) and after (black circles) the event of
collimator jaw damage with BxB feedback on. The data of purple
triangles show the measurement with BxB feedback off.

Y. Funakoshi



- SuperKEKB: beam-beam issues - summary

Specific luminosity
« Specific luminosity with By*=0.9mm lower than that with fy*=1mm end of March.

 Specific luminosity with By*=1mm at the end of March similar to that on April 5" 2022.
Beam blowup

« Single beam (single bunch)
« Serious blowup as function of bunch current in LER and -1 mode peak is high.
 HER single bunch blowup is also seen.
« Beam-beam blowup
« Specific luminosity with 2349 bunches is lower than that with 393 bunches by
~10%.
« Optics distortion at high beam currents is responsible for this?
Beam injection
« Beam-beam effects affect beam injection efficiency largely in LER. Change of tunes
Improves the effect to some extent. Similar measurement should be done in HER.

Y. Funakoshi



