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ACTIVE TARGET: The missing mass resolution improves
with the precision of the photon direction (see fig.1)
which can be improved with the determination of the
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The positron bunch multiplicity is evaluated using a fully
containment Lead-Glass Cherenkov calorimeter.
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Active Target Calibration

weighting algorithm was studied moving the target in the X direction.

EM interactions on the Target

Diamond HEPVeto 4+ —
The linearity of the average beam position measured with the charge Target PVeto ~ECAL e’ e — }/}/

Total collected charge _ R | R T A SAC
Charge gravity vs displacement || el cemmmmieei ey .
O F " 2
S r Y view e X view T B X"/ ndf 128717 F\etn
21400 — E 7= o0 0.8981 £+ 0.08523
C - — ' il
a | K€k £ E p1 —0.9749 + 0.0261 Magnetic Field
S, 500/ 16ke* g 6
B 4ke+ o — 250 =
- . 20ke+ S 5 _
- 16ke+ 12k KC s E - s
1 e A - — 5
000: 20ke+ | | {‘ 24ke+ S 4 oo PADME | standard run
- 24ke* | = — - S . .
- o — - .y ecial run without the target
80— 2 o -Preliminary >P 9
eoo: | e 25_ 150 Selection: |7, =1, <1.ns
| m :
— . | — - 6}’1 X E71 T x}’z X E71 1 N
400— — 100 — | |< 1. cm
5 oo / \ o == B E)’l + E)’z
200 I = - y, XE +y XE
- U b LM J l ’ | 1_ 50 |— | 71 71 72 71 | < 1 cm
—1 ! TS NS NS 1L¥JI 1U ] U 1 11-1( 1 IJ ] 1k{1 l\k L E T e e e e e T : k Eyl + E7/2 J
~2500 —2000 —1500 1000 -500 O 500 1000 1500 2000 2500 6 5 > 3 > — 0 3 5 o gl o E, +E, [McV)
Charge[fC] Displacement[mm] 0 200 400 600 800 1000
Diamond response vs bunch multeplicityz(l/-lV(; -250V) S The comparison of the data in a standard run (20000 e+/bunch) with a special run (same beam configuration) Sum of the energy of two
— n . . . . . H - ihi ;
g %00 50 05884 + 4514 with the target off the beam line allows to establish clear signatures for the processes of two photon  Photons in ete annihilation
S - pt 0.07 + 0.0005494 production and bremsstrahlung. + + candidate events. In red
- =11 Feb 2019 Special run without the target e N — € N}/ Standard run events Wlth. ’Fhe jtarget in the
2000 F— = 4 Feb 2019 SAC cluster energy vs PVeto cluster position for A t < 1nsec SAC cluster energy vs PVeto cluster position for A t < 1nsec default pOS|'|:|On in the beam
000 490 MeV primary e* beam, 11M POT (Target QUT) 490 MeV primary " beam, 11M POT (Target IN) ] .
- = 500 — e —— L. = 500 I line. In blue events with the
N = =——0 = .
1500 — FRad-—— 5450 | target off the beam line.
— %400 _____ fi=0 5400
B 2 o —800
1000 - 2 as0 = 50 3 350
- (@) @] ‘
500/ % 3008 40 % 300 —s00 The PADME detector
- 250 L 250 observes the two standard
%S00 Y0000 1000 20000 25000 30000 200 - 200 B electromagnetic processes
L s = 50! only when the diamond
= == 200 -
e — V0| < 1. ns =0 — = Lac)rsgiﬁ’;nlzegr;ossed by the
=Total charge [e-] / Bunch multiplicity / (36 e-/ pm) ~ 12 pm i e i e ]
SAC gains are not equa”zed PVeto Chld Cluster Seed PVeto Chld Cluster Seed

y
M. Raggi and V. Kozhuharov, “Proposal to Search for a Dark Photon in Positron on Target Collisions at DA®NE Linac,” Adv. High Energy Phys., 2014;
3
M.Raggi, “Status of the PADME experiment and review of dark photon searches”, EPJ Web of Conferences 179, 01020 (2018);

SAC gains are not equalized

2
M. De Feudis et al, Diamond graphitization by laser-writing for all-carbon detector applications, Diam. Relat. Mater. 75, 25-33 (2017).
4G. Chiodini on behalf of Active Target PADME group , “A diamond active target for the PADME experiment”, JINST 12 C02036;



