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-‘W One of main goals: search for A*->invisiblé™*

Okun,
oldom’86 ..

Dark Sector

» extra (broken) U (1), new massive boson A (dark photon)
« AL =g FWA" | -kinetic y-A mixing € - strength of coupling
« A" could be light: e.g. M ,. ~ €12 M,

* new phenomena: y-A oscillations, LSW effect, A" decays,

possible contributions to g-2

 A'decay modes: e+e-, u+u-, hadrons,.. or A -> invisible if
M, >M,, and a,, >> €

Large literature, many new theoretical and experimental
results
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-ﬂW Direct Search for A" ->invisible decay

Invisible decay of Invisible State!

e- tagging

4mt calorimetry

MM3
MM?2

Signature:
* e-, 100 GeV in,
 e-m shower in ECAL < ~ 50 GeV

S.G., PRD(2014) o
* no activity in the Veto+ HCAL
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Expected limits vs N_.
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The P348 detector, run 23.09-07.10.2015

-
_ . GOUIATH

-

S.N. Gninenko(INR) - SHIP CM - Search for new physics at P348



The P348 downstream part
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BGOs, Micromegas, straws, hodoscopes, ...

Micromegas
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New ldea: Synchr. Rad. tagging of 100 GeV e-

No Synchr. Rad. tagging
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Gl 4vOH 3

A signal in the HCAL vs ECAL plane
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No selections Single X-Y Hodoscope plane + SR tag
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MM performance and background rejecti

Primary Enargy

Hcal energy VS Ecal energy
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A spread of enargy as shown in the plot

was givan fo the primaries and the
raconstructed moementum (when there is a bt in the ECAL)
compared with the actual primary erergy.

As saen in the second plot the reconstructed momentum
cempares well with the actusl orimary erergy
of the paricles hitting the ECAL. Mast law enargy
primaries miss the ECAL due to the field,

Level of rejection of events wher energy ceposited in
ECAL< 50 GeV and momenium recenstructed with
tracker = 50 GeV ... <1010
for 100 GeV primaries.
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No background events are
expected with MM tracker
for > 10! e-

MM Tracker Summary from beam run
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Resolution of Micromegas confirmed comparing hit points
on two moculas.
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Physics prospects for P348

Reaction

l. eZ ->eZ +..

O A-> e+e-

o A-> jnvisible
¢ alps

> mQ

2. WZ->uZ+...

¢ Z-> Vv, ut+u-
O U->T

3. n(K)p-> M°n

¢ K-> invisible
¢ K-> invisible
© 12, n,n -=> invisible

4. pA
¢ leptophobic X +h

S.N. Gninenko(INR)

Physics

Dark photons,
Hidden sectors, (g-2),

new particles, milliQ,
charge gquantization

(9-2),, gauged LL,
L-phobic boson Z, LFV

Bell-Steinberger
Unitarity, CP, CPT ,
NHL, 2HDM,

~ GeV DM
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Sensitivity

104<e<105
M ,. ~ sub-GeV

e <10-3-107

a,< 1011-10°
< 10°-10%/p

—~ 105
Br < 108
< 108-107

<107-10% /p
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Summary L

1) P348 - oAH N3 HEMHOTMX POCCUNCKNX SKCNEPUMEHTOB

3a BClO uctopwuto LEPH.

i) OcCHoBaH Ha HOBOM MeToAe nouncka BSM cunsnknm B
CcobbITNAX C HEOOCTAlOLWEN SHEPTUEN C NCMOJIb30BAHUEM
akKTuBHOro beam dump'a. MeTop ycnewHo onpoboBaH Ha
yckoputene SPS CERN B ceaHce CeHT.-OKT 2015 .

lii) Mocne moandukaumum geTeKTop roToB A4 Havasla NoONCKa
pacrnagos A'-> invisible ¢ BbICOKOU YyBCTBUTE/IbHOCTbIO

Iv) Ha 3acepgaHum SPSC Oct'2015, P348 nony4unn BbICOKYIO
OUEHKY N pekoMeHaauuno HavyaTb nonckuy B 2016.

v) na ycnewHoro nposeneHnda ceaHca B 2016 r, Heobxoanmo
a) ~ 50 kEuro gna 3akynku FE n DAQ 31eKTPOHUNKN
6) ~ 20 kCHF ona onepaunoHHbIX pacxo4oB

vi) Ana panbHenwen nogaep>XkKm n mogepHmnsaunm P348
Heobxoaomm brogxeT~15 MnH.py6., B nepuon 2016-2018
[lpenno)xeHue: BkNo4nTb P348 B cocTa npoekToB LI
Hay4HbIX nccnenosaHum PAH.
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