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specific decays

e.g.:
B - KX

K — v
H — €y

calculate the rate in your model

be careful with long-lived new particles (KOTO vs NAG2)

e.g. Kitahara et al 1909.11111,
Gori et al 2005.05170
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recasting

8x model X »

Qmm buoj | | short Iife’{b

model Y

oy(m, gy) BRy_, g(m) e(ty(m, gy)) —1

MeV GeV
BRy_, #(m) oy(m, gy)
» BRy_, z(m) , ox(m, gx)
depends on | |
XandY

ox(m, g¢) BRy_ z(m) e(ty(m, gy))

e(ty(m, gy))

e(tx(m, gx))
* | * dependson X and Y

b
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lifetime and branching ratios

perturbative: leptons, photons, quarks/gluons (my 2 2 GeV)

non perturbative: quarks/gluons (my S 2 GeV)

vectors: data-driven (use ete” data) liten, YS, Williams, Xue - 1801.04847

ALPs (pseudo scalar): chiral perturbation + data-driven awoni, vs, wiliams - 1811.03474

scalars: theory models (dispersion relations) e.g. Boiarska et al 1904.10447
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ratio of production

assuming X and Y have the same spin

2
Ocz—ezY . 6€+€__>Y7 (nge)

e-beam .eTe” collider = >
Oc7—eZX  Oete——Xy (8xXe)

Opz—pzy  8¥(2V,+ Vo)’

Oozpzx 882X, + Xx;)?

p-beam bream

af4,/ oy

hadron-hadron inelastic
(the most challenging )

dde s§—>A’\bl_7%A’E
=
10 m gy [Ge\/]
O Oy G.—y* 0,7 Y
for dark photon: DY-Y _ Z [ %q,—w] [ q:9;— ]
X;, y; : the fermion charges OpY—a' = | O~y | | Ogga



efficiencies
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ratios of efficiencies

e(ry(m, gy) e~ — i

e(tx(m, gy)) e~/ — N/

f.1: effective proper-time
fiducial decay region

gr%laxe[TX(m’ gmax)] — gr%ljne[TX(mv gmin)]

fl — fo(l + LdeC/LSh)
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ratios of efficiencies

e(ry(m, gy) e~ — i

e(tx(m, gy)) e~/ — N/

f.1: effective proper-time
fiducial decay region

prompt decays

1 — ef/fY

f: largest proper decay time for Y

being considered as prompt decay
gr%laxe[TX(m’ gmax)] — gr%ljne[TX(mv gmin)]

fl — fo(l + LdeC/LSh)
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ratios of efficiencies

e(ry(m, gy) e~ — i

e(tx(m, gy)) e~/ — N/

f.1: effective proper-time
fiducial decay region

prompt decays invisible decays
1 — ef/fy ~ 1

(up to lifetime)

f: largest proper decay time for Y

being considered as prompt decay
gr%laxe[TX(m’ gmax)] — gr%ljne[TX(mv gmin)]

fl — fo(l + LdeC/LSh)
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ratios of efficiencies

e(ry(m, gy) e~ — i

e(tx(m, gy)) e~/ — N/

f.1: effective proper-time
fiducial decay region

prompt decays invisible decays long-lived (displaced)
1 _ ef/TY ~ 1 e_IO/TY — e_tl/TY
(up to lifetime) e~ to/tx — p—ti/tx

f: largest proper decay time for Y

being considered as prompt decay
gr%laxe[TX(m’ gmax)] — gr%ljne[TX(mv gmin)]

fl — fo(l + LdeC/LSh)
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use of expected limits

90% CL upper limit on n’ [m(A’),e? / nd[m(4),&?]
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use of expected limits

90% CL upper limit on n’ [m(A’),e? / nd[m(4),&?]
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mass vs lifetime
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present the bound in terms of physical observables as m vs 7
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mass Vs cross section

10pb

pr [GeV]

1pb

100 fb

10fb

1fb

10
m(X)[GeV]

pr [GeV ]

10
m(X)[GeV] LHCb 2007.03923

present the bound in terms of physical observables as m vs prvs o
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examples

based on DarkCast
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ParkCast

* public code for simple and fast recasting of
existing dark photon bounds in terms of
generic vector models.

* new in DarkCast: recast projections, mass
dependent couplings, lepton models.

https://gitlab.com/philten/darkcast
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B-1 gauge boson

B-L boson ARK
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B gauge boson

B boson ARK
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sumwmary

* presenting efficiencies and expected number of
signal events for benchmark model (e.g. dark
photon) is very useful for reinterpretation of the

results

* presenting bounds on lifetime and/or cross
section vs mass is very useful
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protophobic gauge boson

protophotic
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ratio of production
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ratio of production

2

Ty_.p (c€)2 ’
V—=A'P ( ) ‘ ZV’ TI'[TVTPTV/]Tr[TV’Q]BWV'(mX)‘

2
N Cp, <§>2 |3, THT,OT, T T, 0y IBW ()|
. T N — 2
P NS S THT,OT T T, QIBW y(m)|
) r (x,—x,)* forV=p,
X — Vmixing : VX (gX) ~ X 1 9(x, +x,)* forV=o,
ov_.. (ge
A | 9xy for V = ¢,
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