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1) Dark Photon (A') is EM-equivalent expected in
the dark sector: dark-force carrier?.

2) Couples to SM particles via kinetic mixing* .

3) Idea sparked world-wide effort: A'-search at

particle accelerators.
4) BESIII can make direct A' contribution and

study h -> invisible decays in search for DM.

¥ N. Arkani-Hamad et al. PRD 79, 015014 (2009)
A B. Holdom, Phys Lett. B 166, 196 (1986)




Measure mixing strength e:

SM DM

Y 4

o -fine structure o' - DM coupling to
constant EM charge

< expected A' mass: MeV/c? - GeV/c?

\/

+» could explain e* cosmic ray anomaly ...

% .. also (g ,-2) deviation from SM.




ISR processes:

€' DVl DVl M
and
€' >Vl DVl €

<+»Search for peaks in invariant mass of

detected particles above ‘smooth’

background: measure ¢ (or set limits)
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X ff X U-boson e== A’

o A number of ff states to look
=" for Light DM candidates by
@ m—) @ tagging specific J%¢, like:
X ff
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+» use untagged region
Yo enhance statistics

< constrain (1C) missing A’
and reconstructed |- |I* to

initial e-e* momentum: ohoton s EMC. photon leaves the detactr
> Require Ny = 0 and: 1C fits: %2, < 20: x2.. < 5
Nep = 20 Qo = [
> distance to IP: : § - g
R, (R,) <1 (10) cm 2 =2 : .
» 0.4rad <0 <n-0.4rad " ,-°
> missing photon angle: 6, o’— . _;/
pp: < 0.1 rador > - 0.1 rad M""/
ee: <0.05rador >t - 0.05rad “"Ei ol




events /0.02 GeV/c?
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MC simulated with PHOKAHARA

Eur. Phys. J C24, 71 (2002)
Phys. Rev. D77, 114005 (2008)

— 3.4 - 3.77 GeV/c?

qq background
close to beam E

QED background

¢m irreducible

< 1.5 GeV/c?
't~ background
dominates
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MC simulated with BABAYAGA 3.5
Nucl. Phys. B758, 227 (2006)
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narrow resonant
peaks expected,
not observed!

(J/y suppressed)
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90% confidence level (CL) exclusion limit:
profile likelihood approach™

2000
1500¢

500
0

events / 0.02 GeV/c?

-1000

1000¢

-500F

"_ —— data - fit
-1500;— —— CL=90%

-2000°C L

combined statistics,

I | I

BESII

PRELIMINARY

S

A

T TR [ B R B
16 18 2 22 24 2.

TR A
2.8

m,, [GeV/c?]

3

IlIl[I
3.2 34

* W. Rolke et al.
Nucl. Instrum. Meth.
A5b1, 493 (2005)
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calculated in bins of mixing parameter ¢

) mixing parameter
determined gP

exclusion limit dark photon mass

Ny N Y

dole’e™ =7y, =’y x) 3w € m,

dofe’e™ =y * ¥y =117 ,50) 3me_. a o

m

A 4y
N orp e g _
ce + Tpp mass resolution,
humber of decay modes of A’ determined with MC

fine structure

containing phase space
constant

J.D. Bjorken, R. Essig, P. Schuster, and N. Toro, Phys. Rev. D80, 075018 (2009)




BESTT SYSTEMATICS

Systematic uncertainty is estimated and implemented bin-by-bin

systematic uncertainty

0.12

0.1

0.08

5

2

0.02

(possible with TRolke algorithm?)

Completely dominated by the uncertainty of the R ratio
(everywhere above 5%)

-------- uncertainty of R ratio

uncertainty of N value
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fitting error < 1%
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BESTI SHIVIVINS

= Search for dark photon A’ performed:
1.5 < m, < 3.4 GeV/c?

= No DM photon candidates with significance
> 3o found.

= Obtained competitive limits in accessible mass
range, equivalent to 2 year running ...

= .. expect more on DM from BESTIT:
3 fb-! @ 4.17 GeV coming this year!
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Drift Chamber (MDC)
op/p (°/,) = 0.5%(1GeV)
Ce/ax (/o) = 6%

Super-conducting
magnet (1.0 Tesla)

Time Of Flight (TOF)
o, : 90 ps Barrel
110 ps endcap

Counter
8- 9 layers RPC
ORP=1.4cm~1.7 cm

EMC: oE/VE(°/,) =2.5% (1 GeV)

Csl o,.(cm)=0.5-0.7cm/VE \
(Cs) zolcm) / NIM A614, 345 (2010)




