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Motivation

Additional U(1) symmetry in nature Experimental Signature
-> new gauge boson!
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Experimental Setup

Searching for the Heavy Photon using
a blinded analysis (10% of the data)

Analyzing

Electromagnetic
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-Triggers events
-Measures particle energy
-Resolution: 4%/VE

Silicon Vertex

Tracker (SVT)
©0.125% SVT active area
W target 0.5 mm from beam!

Layer 1 2 3 4 5 6
z position from target [cm] 10 20 30 50 70 90
Stereo angle [mrad|] 100 100 100 50 50 50
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-Momentum and vertex




HPS Proposed Reach

Large coupling search
e+
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(lots of events)

Runs status to date:
Spring 2015: Engineering Run
1.05 GeV, 50 nA
Achieved ~ 1.6 of 7 proposed days (SVT at 0.5 mm)
~ 1 of 7 proposed days (SVT at 1.5 mm)
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107°¢ Ve':‘ex . 2.3 GeV, 200 nA

Achieved ~5 of 7 proposed days (SVT at 0.5 mm)
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2015 Run Results

Goal: 30 mC
Achieved: 10 mC with SVT at +/-1.5 mm, 10 mC with SVT at +/-0.5 mm
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2016 Run Results

Goal: 120 mC

Achieved: 92.5 mC on target, 6.3 x 10° events (77% of proposed running)

SVT @ 0.5 mm
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2016 Run: Beam
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2016 Run: Ecal Performance
— 50F Row . Fiducial_E
T a5k Cosmics for initial | |3 Hagiizel=eaneree el E
o gain calibration 3 beam energy electron vear 2200
a 40c ! calibration RMIS 01667
< 35;_ _§ g 0'08 80001 :‘rob 1.195.ae708
30 f 5 DLIJ o 0.7009 = (9)(:1:2
r L %“I——‘m Ty w 2.278 = 0.001
AR 0.07¢ L
20; : 4000
150 0.06[-
10%||||||||r|||||||||¢||||w|||||||||||||r||||| E 2000}
0 10 20 30 40 50 60 70 80 90 005— -
Time (4 ns) N T o WO S
- ! 15 2 ZI%I t Er?ergy [(.Ee\i;’].5
x10° 0.04=Calibration
200 :_ Entries 4455718 :
180 oo C e 162 287 <016
160F Constant 1968e+05 = 1.511e+02 0.03+ _E(%) w - : ®2.5 data *
140 =3 30 PS Mean -0.07141 = 0.00022 B E E /‘E =
120; e e O 02: | | | | | | Lo v b g Taay
e Timing calibration | Y"Y< 040608 1 1.21.41.61.8 2 22 2.4
60 and improvement Energy [GeV]
400 in resolution (with
o0k higher energy)
0? L I P |
°5 4 3 2 10 1 2 3 4 5

Two cluster time difference [ns]



2016 Run: SVT Performance

Ecal Cluster Energy

Hit Efficiency for Layers 1-6 over Track Momentum
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Radiative Cut

Invariant Mass S b
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2015 Analysis
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2015 Run: Bump Hunt

My~ 27525 VeV  10% of 2015 data, SVT at 0.5 mm
* Conservative cuts
* Fits 7t order polynomial background + A’ peak
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Mass vs Z Vertex
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Summary

Successful running at 2.3 GeV in the spring of 2016

15t PhD thesis complete, Omar Moreno of UCSC, on the bump hunt
limits (10%)

* 4 more theses on 2015 data

3 theses on 2016 data

* NIM papers underway
Blind data analysis using 10% of 2015 data

 Bump hunt analysis nearly complete
* Vertex cut analysis well advanced

 This summer:
* Fix cuts
* Unblind data (100%)



