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 Physics beyond SM
» Dark matter astronomical observations
» Heavy photon as a DM force mediator

* APEX-2019 data quality and sensitivity
* New configuration for a e+e- machine: VAC
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D. Clowe et al., ”A direct empirical proof of the existence of dark matter”,
Astrophys. J., Vol.648, L109 (2006). doi:10.1086/508162
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PHYSICAL REVIEW D

rch for the DM particles

VOLUME 31, NUMBER 12 15 JUNE 1985

Detectability of certain dark-matter candidates

Mark W. Goodman and Edward Witten

Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544

(Received 7 January 1985)

We consider the possibility that the neutral-current neutrino detector recently proposed by
Drukier and Stodolsky could be used to detect some possible candidates for the dark matter in galac-
tic halos. This may be feasible if the galactic halos are made of particles with coherent weak in-
teractions and masses 1—10° GeV; particles with spin-dependent interactions of typical weak
strength and masses 1—10? GeV; or strongly interacting particles of masses 1—10" GeV.
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PHYSICAL REVIEW LETTERS 29 JANUARY 2016

Observation of Anomalous Internal Pair Creation in *Be: A Possible Indication of a Light,
Neutral Boson

AT Krasznahorkay,:i: M. Csatlés, L. Csige, Z. Gécsi, J. Gulyds, M. Hunyadi, I. Kuti, B. M. Nyaké, L. Stuhl, J. Timdr,
T.G. Tornyi, ar =~ 7~

Institute for Nuclear Research, Hungarian Academy of Science: 1

T.J. Ke

16
Nikhef National Institute for Subatomic Physics, Scier 0 6.05 MeV

A. Kraszna

CERN, CH-1211 Geneva 23, Switzerland and Institute for Nuclea
P.O. Box 51, H-4001 L

(Received 7 April 2015; pub

Electron-positron angular correlations were measur
(J* =17, T =1) state — ground state (J* =07, T =
(J* =17, T = 0) state = ground state transitions in *F
pair creation was observed at large angles in the ang
confidence level of > S5e. This observation could possib
might indicate that, in an intermediate step, a
16.70 + 0.35(stat) & 0.5(syst) MeV/c? and J* = 1F 10°°L

8Be 15-18 MeV

IPCC (relative unit)
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FIG. 2. Measured angular correlations (Ep = 1.10 MeV) of the
e e pairs created in the different transitions labeled in the figure,
compared with the simulated angular correlations assuming EO

and M1 + E1 mixed transitions.
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= Search for a bump in the mass spectra
as It was done - Vector Mesons, Z/W, H
= |mpact of “invisible” modes in decay products

How large is the e+e- decay branching fraction?
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The laboratory, founded in 1984
in Newport News, Virginia, operates
a 12 GeV continuous electron beam

accelerator.

Three experimental halls (A, B, C)
are equipped to study electron and
photon induced reactions.

A new hall D constructed for
searches of the exotic states
produced in yp interactions.
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Hall A is equipped with two high resolution magnetic spectrometers.
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1. 10 MeV x 10 MeV collider of e+e- => very low luminosity

2. Sliding beams of e+e- (250 MeV x 250 MeV)=>
need specialized accelerator with two rings

3. Positron beam and atomic electrons, m < 20 MeV: PADME

3. Ahead-head collider for the mass range 100-200 MeV
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Very Asymmetric Collider

In collaboration with
V.S. Morozov, Y.S. Derbenev
see also arXiv:1705.00051
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a) 10 MeV x 10 MeV head-head circular collider
The problem is a very low luminosity £ ~ 102” cm2/s

b) Sliding beams of e+e- (250 MeV x 250 MeV)=>
Project needs a specialized accelerator setup with two rings
(it was recently proposed in BINP)

c) DAD®NE’s 500 MeV positron beam and a 10-100 MeV (ERLY?)
looks like an ideal combination for a new device:
a Very Asymmetric Collider

Can we reach the luminosity close to 10%% cm/s?
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® Luminosity comes from charge (particles/bunch N.,, N.), current
(collision frequency f.), and beam size (o,, )

® |If beam-beam interaction is strong enough and bunch charges
asymmetric, the “weak’ bunch can be disrupted and dumped.

. .. : NeNyp fe
® An estimate of luminosity by using: L = 47mijy H_

® We evaluated luminosity, for a few system concepts:
— Cornell-BNL CB + CESR e*

— DAONE e* + JLab-style ERL at 100 MeV
— DAO®NE e*+ warm cw linac at 10 MeV for 1 MW power
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e+
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Using DAD®NE parameters for a positron beam of 1.4 Amp, 325
ns period, 111 bunches, for o, = 0.2 mm and 6, = 10 um and a
focused bunched 100 mA electron beam, the luminosity could be
estimated from the classical formula as 8 x 103t cm-/s.

The full calculation with the beam-beam effects taken into
account by using a BeamBeam3D code for a 0.8 Amp positron
beam current and a 100 mA electron beam current with ¢, = 0.26
mm and o, = 4.8 um resulted in 4.5 x 103t cm/s.
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Slow positrons produced with the proposed
high intensity electron beam for:

1. Applied material research and industry
2. Plasma physics experiments

3. Positronium decay — new physics search
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TABLE 1. Summary of a few slow positron beams and applications

Name and place Contact Positron Beam Energy Beam Applications
persons source Intensity ¢'/s

EPOS, Halle, Prof. Kraus- 40 MeV e¢Linac  0.2-100 keV Moderated: 10°  Defects, AMOC, CDBS,

Dresden Rehberg and Pulse: 10° PACS etc.

LLNL, Livermore Dr. R. H. Pelletron, 3 1 -50keV 300, 20 MHz Defects, CDBS, PACS
Howell MeV etc.

KEK-B Factory, Dr. T. Kurihara 2.5 GeV ¢ 10— 100 keV 108 2D-ACAR, TOF, Spin

Tsukuba Linac polarization

TU-Delft reactor, Prof. P. J. Reactor based 1 eV —-40keV 10% 2D-ACAR, 2D-Doppler,

Amsterdam Schultz Depth profile

MRR-FRM-II, Prof. G. Kogel Reactor based 100 eV 10" -10° Positron microprobe,

Munich defect concentration

TOPS, Tokyo M. Dr. N. N. Na (150 mCi) 1eV-250keV  10° BEC, Laser cooling,

University Mondal/ Dr. T. source defects, polarization etc.
Kumita

GU, Tokyo Dr. 1. 22Na (3 mCi) 30 eV 103 Vacancy-type defects
Kanazawa

Bonn University Dr. K. Maier 22Na (10 mCi) 150 eV 103 Surfac_:e and dislocation of

materials

TUS, Tokyo Dr. Y. . DNa (740 MBq) 100 eV 105 Ps’, mpderator, defects of
Nagashima materials.

SHI, Tokyo Dr. M. Hirose Compact 10— 150 keV 106 Commercial purpose,

Cyclotron surface, interface,
polarization.

NCSU Dr. Ayman Reactor based variable 6<10" Defect studies of various
Hawari materials

Jefferson Joe Grames LINAC — — Fundamental research

N.Mondal, AIP Conference Proceedings 1970, 040005 (2018)
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ICPA-18 will be organized in Orlando / Florida in Summer 2018: 19.-24.8.2018, Contact, Website

POSITRON-2018 will be organized by Prof. P. Pujari in Mumbai, India: The third Trombay Positron
22.-24. March 2018. Contact & Website

JPos17 Intern. Workshop on Physics with Positrons at Jefferson Lab, September 12-15, 2017 (Websit
PSD-17 Positron Studies of Defects, Dresden-Rossendorf, 3.-8. September 2017 (Website; Contact)

PPC-12 "12. Intern. Workshop on Positron and Positronium Chemistry", 28.8.-1.9.2017, Lublin, Pola
Treffen deutscher Positronengruppen 2017, 27. and 28. March 2017 in Wiirzburg (start of meeting
SLOPOS-14 International Workshop on Slow Positron Beam Techniques; Matsue City (Link), Japa
Treffen Deutscher Positronengruppen 2015, Universitidt der Bundeswehr, Miinchen, 12.-13. Noven
Methods of Porosimetry and Applications, Workshop, HZDR Dresden-Rossendorf, 21.-23. Octobe

ICPA-17 17.Intern. Conference on Positron Annihilation; 2015 Wuhan (20.-25. September 2015), |
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15t International Workshop on Slow Positron Beam Techniques & Applications (SLOPOS-15)

About

Circulars

Venue
Registration
Payment

Book of abstracts
Invited speakers
Program
Presentation
Excursions
Social events
Proceedings
Travel

Visa
Accommodation
Committees
Contact

SLOPOS is a well established international workshop dedicated to variable energy
positron beams, related techniques and all aspects of surface science and defect
studies using positron beams. The workshop has long term tradition and is being
organized with period of three years at various places. The 151" SLOPOS workshop
will be held in Prague, Czech Republic.

On behalf of the SLOPOS-15 organizing team | sincerely invite all scientists
interested in positron annihilation to come to Prague and attend the workshop.

Jakub Cizek
Main topics of the workshop
e positron and positroinum beams and ¢ positronium formation and
related technologies emission
¢ pulsed beams and positron traps ¢ positron interaction with atoms
« thin films and layered structures and molecules
e nano structures e many positrons and anti-

hydrogen
« theoretical calculations of
positron parameters

o digital processing of positron
annihilation data

¢ improvement of experimental
techniques

e porous materials

¢ defect depth profiling in bulk and layered
structures

e surfaces and interfaces

important dates:

Abstract submission
deadline May 15, 2019

Notification about abstract
acceptance May 15, 2019

Early bird registation fee
deadline May 31, 2019

SLOPQOS-15 conference
September 2-6, 2019

Full paper submission

deadline
September 20, 2019

number of registered
participants: 135
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=
Transport channel /

Radiation shielding
(Steel, Polyethylene, and
Concrete)

Our MC studies see in J.Appl.Phys. 115 (2014) 234907
arXiv:1404.1534
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————o<K a Very good data sample. Projected search

sen5|t|V|ty for oy Is of 0.1 ppm of the a,, coupling
(assuming 100% decay to the SM particles).

* The e+e- Initial state has many advantages (as in PADME)
which could be extended to much high masses by means
of a Very Asymmetric Collider.

We propose to use the beam of 500 MeV positrons in
DA®NE and 10 MeV electrons from a new low energy
machine (cw linac). With 25 MeV electron beam energy
VAC will be able also produce the uu-atoms.

= Best low energy positron beam for applied research with
a proposed 10 MeV accelerator is an important bonus.

B. Wojtsekhowski September 20, 2019 LNF seminar 46


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

ME -2t on the recent NA64 result
£ Complete e

Cllck Here to upgr:

Unlimited Pages ar

10~2

Options for the A’ decay modes:

103 E
: Search method

1. large SM - > APEX

10-4F J 2. large DM - > NA64
| ! 3. omni — > PADME
105F _: The A’ decay mode is not known.

T It could be 100% semi-DM for

1073 T “1()‘2 101 1 10 .
m ., GeV such a case the most reliable

bump search method is PADME.

FIG. 3. The NA64 90% C.L. exclusion region in the (my, €)
plane. Constraints from the E787 and E949 [32,33], BABAR [39],
and recent NA62 [40] experiments, as well as the muon «,
favored area are also shown. For more limits from indirect

searches and planned measurements see, e.g., Refs. [12—-14].

B. Wojtsekhowski September 20, 2019 LNF seminar 41


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

