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Caveat: EFT validity
in Higgs-DM
Preliminary, Granada May 2019 interaction not
guaranteed beyond
HL-LHC
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oo _DarkSide-Argo (proj.)
107
Higgs Portal model

Direct searches, Majorana DM
1 0—50 .

Collider limits at 95% CL, direct detection limits at 90% CL
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ILC beam-dump setup

high pressure

Veto Detector
water vessel . ‘-
g D Shield
Beam eam Dump |_| 5“\
P | @ .........Jong-lived |
ILC dark SM
. e beam particle
Kanemura, Moroi, e~ ~ e
Tanabe, 1507.02809 L dump L sh L dec
11m 50m/70m 50m

muon shielding

2k Much larger energy: 125 GeV, 250 GeV, 500 GeV, 1.5 TeV electron beams
compared to past/present e- beam dump experiments:

- E137 @ SLAC: ~20 GeV electron beam (past)

- HPS @ JLAB: ~ (1-6) GeV electron beam (present)

3k Very high luminosities: ~4*1021 electrons on target (EOT)/year
compared to
- E137 @ SLAC: ~2*1020 EOT

- HPS @ JLAB: ~1018 EOT
S.Gori 8



Kii—Eme ETHNSALWA

Cases with U(1).—, and U(1)._,
[Asai, TM & Niki ('21)]

- Ebeam = 125 GeV
— E o = 250 GeV
—E poum = 500 GeV

o [LC-BD can access parameter regions which have not
been explored yet

e After the discovery, we may distinguish models if a good
particle identification is possible (see the next slide)
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Results of invisible decay search

Sensitivity comparison of positron and electron beam dump experiment

Electron beam dump

107° gomerm T
_7 Prellmlnary :

10 T E137 1/-° BaBar
i LSND : ‘
108k e f-i-;;;“igg
< : : .
g 1079

E§ 10°10E
g 107" :
W .
= 3
2 10~13 SO ILC-250 .
3 1yr. 20 yr. EE
1 0_14 \/0\1\\/\ Bremsstrahlung ]
Pair annihilation =-----  ==e---
10_15 Ll 1 1 L 11l 1 1 a
1072 107"
m, [GeV]
A benchmark Model: — lFA'FA' ¢ —F F4 +
4 uvt uv 7 Uv /,w

y = EZaD(mX/mA.)4

[K. Asai, S. lIwamoto, M. Perelstein, Y. Sakaki, DU.]

P03|tron beam dump
107° ——
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...........................

ILC-250
20 yr.

Bremsstrahlung

Pair annihilation =-----

m, [GeV]

4,16” + (D" —m,)y, D,=0,+igpA)
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Fromn a Black Hole

Escaping Hawking radiation
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E - - LWFA
3 910 CHe@TeY) - _[DESY 03PW Lt e S
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S v “BELLA 1PW ]
o- ; . . R
~ & FACET-I1 E-320 (LWFA) -
o co - >/ -
¥ 39 10°F E
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Tv -
O .
:‘g 1()"' [ET) Cl T G A N N R | aaaaal Al A sl AL LAl
.‘g’ 10'7 10'% 10 10%° 10! 10% 10%3 10°
I perturbative relativistic nonperturbative QED plasma
« regime threshold laser field — (laser-laser)
Peak laser intensity I, [W/cm?] — optical laser, laboratory frame
Meuren
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I I IVE Laser pulse and Y_ Soreq, 0_1 ]
L u A : “Optical Dump”
o ~ 1.5eV ~ 1/(0.4fs)
E, ~ 16.5GeV el‘:z‘r‘:"n f, ~ 6(10 — 100) fs
Free GeV
photons
ey ey
ey 7, ~ O(10)fs v(or 77) < %o ~ O(10° = 10%)fs
gl v
I oy <1, 51 <7,
electrons dump their energy photons are free streaming
| N, ~ 0 (o, excellent source of |
emitted photons per pulse per e~ . GeV scale photons
Ritus, 1985
1]77 LUXE, 1909.00860, 2102.02032
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Probing new Spin-0 at LUXE-NPOD & ILCX-NPOD (prelim)

new physics searches with optical dumps

Bai, Blackburn, Borysov, Davidi, Hartin, Heinemann, Ma, Perez, Santra, Soreq, Hod (21)

E,=165GeV N,=15%x10° Nyx=10"L,=1.0m Ly =25m R, =1.0m E, ;, = 0.5GeV

,min

=0.5GeV

,min

E,=125GeV N,=15x10° Nyx =107 L,=2.0m L, =22.0m R, =2.0m E,

% E T u T 5 T
1 WG D\ LEP PrimEx :

Summary/Outlook

: - + LUXE: allow us to study for 1st time the non-perturbative
GlueX, fb ] region of QED directly

RO JTIUUNPITTIEE IR ] + Open a possibility of LUXE-NPOD -> clean source of UV-
Belle—1II' | photons -> 1-day of running <=> uncharted territory
+ So far only looked at coupling to photons
LUX POD + Expand to other couplings, especially as at ILCX could

phase\1 = prob the coupling to gluons below and above A,
\\\\\\\\ ]
ILC-NPOD |
,,,,,,,,,,,,, NAG62-dump, 4

5x107!
assuming background free  @&om =40 50w, 131 19

23



E RN by v

Experimental setup

* Magnetic fields are imposed on the entire path

-ﬂgllll EEEEEEEEENI IIIIIIIIIII‘F_—> detector
1-10 MeV photon be a Y

from ILC positron source -
10717 gammas/sec

* We assume the path is of the similar length as the ILC itself

The photon beam is very collimated;
the experimental facility may be not
under but on the ground.

24
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Result (1-year)
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Neutrons and muons are falling into VL




Transistor scaling

45nm 0134 A Y
320m 20165 —"*
22nm

Courtesy to Prof. Tsuchiya, University of Shiga Prefecture.
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Demonstration

Linux is running on Raspberry Pi

Courtesy to Prof. Kobayashi, Kyoto Institute of Technology.
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Airbus: UK-
Braxit chaos threstens our future in : Chromiwm Wed Jun 27 10:51:26 2018
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Airbus: Brexit chaos threatens ou
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Real-time & accelerated test
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Many devices are operated

 Months to years are necessary to
get enough # of errors

NS

Differntial Neutron Flux (n/cm2-s-MeV)

-1 sec for 3.2 years.

Ay | 4 11 g g X 1 i
1x10
https://ars.els-cdn.com/content/image/1-s2.0- l Iégmn Energy (Mé(\)/? e

50026271414000882-gr3.jpg
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e 350GeV: NV T U A —7

e 550GeV: v I RERNYS

e 1TeV: BT AN BT FHICED DOUIEH,

o MTeV: EXRIT. FTILWA. FH UL LVEFNE
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ILC Nb 35-50MV/m |0.5—-1.5TeV
ILC Nb3Sn [I120MV/m  |4TeV
CLIC |OOMV/m  |3TeV
PWFA

DLA | GV/m 30TeV
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