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Abstract

The search for u™ — e™y requires a new gamma detector with high-beam capability and good resolution (AE/E = 0.4 %, At = 30 ps).
To meet these requirements, we are considering a pair-spectrometer with an active converter. We tested a prototype of the active converter
using a 3 GeV electron beam at the test beam line in KEK and confirmed that our design can achieve sufficient resolution.
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3. Active converter 4. Electron beam test
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6. Energy resolution
Requirement

5. Timing resolution

Analysis method
 Time pick-up: leading edge method
- Threshold for the leading edge is scanned and
set to the optimal value

AF AE = 200keV .
— 0 — 0
Esignal = 52.8 MeV 0.4 /0» 2XEqeposit = 7 MeV 3% > \/ZXNp_e_ » Np.e. > 500

Edeposits Np.e.: €nergy deposit and light yield per MIP

E . . . 31800:—' """ x2/ndf | 394.8/5H]
. . . s R SO " MlLight vield analysis method S r00f
» Time-walk correction: use the charge information = = = = o % < = 2 sty . y | | S ok SR
........................... ' Ommg  Measure single photoelectron using weak LED light = 100
Results 3mm e — * Conversion from charge = p.e. élggg MPV
5 mmC ’ 3\60“0“ charge = 600F -
f, Y,  requirement a0 Npe =7 o6, gain o0
-25 mm 0 mm 25 mm 40 %\6 . _ . Y . . WE T e E
electron beam (40 ps) N0 * Fit with landau function + gaussian smearing and obtain MPV &~ io00 " iso00 T
— 45" L L - 45 ""I""I"’ ------------------------------------------------------------------------------------------------- p..e....
& 4 9000 —13000
& : / & _ : RES U |tS r—: : I systellnatic uncell'tainty | . Q - ——— systematic uncertainty i
bﬁ QF-enrmrmmrmmmmmmmn — Oﬂ QU brremmmmnrermrrnnm e — () 8500:_ o B Q_‘IZOOO:— —®— landau MPV "
i i i i b | —@— landau MPV ] - _ oS
s i ] = i ] = 8000 T == 11000f fit, LY = 5801/cosd g
_ ] - - pr— C .
s 3 - s 35 - = 7% 5000-7000 p.e
(= I ] = I ] « 7000F : L
8 30__{. é Pt $ . ' 1 ] ¢ 8 30‘_ 9 . B it E aCh|eved
R I b ¢ ‘}.} R - . ¢ o0 o
<D} - * ¢ } <D} - o - p—
= I ] = i ’ ]
] position scan | ] i angle scan |
o | | N Y T R o) | | N N N N N - — . S .
20 -10 0 10 20 10 20 30 40 50 60 45001 position scan | 3 s000F ngle scan -
g 4000E—Lo v e Ll 1 40005 Lo Lo L T T
e 25-35 pstime rescl))lzi?gr? I;\Elel:?l]l crystal region & beam injecticz>lrl11 gl:gggeg] ~20 -1 0 10 20 0 1020030 4050 60
position [mm] angle [deg]

 Requirement for the future experiment (40 ps/MIP) is achieved
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7. Conclusion

* A pair spectrometer with active converter is considered for the gamma detector in the future up= — e™ y experiment.

* Signal efficiency with respect to the converter geometry and materials was investigated by MC simulation.

* Converter prototypes with LYSO crystal and SiPM readouts was tested with an electron beam test, I[:(ja‘:gaémgtaat';’;?,fizf)j;;alsflfgg;';; '[‘ﬁgpf'gxg]h(';%tze{‘)fityMUO“
and excellent performance more than required (time resolution: 25-35 ps, light yield: 5000—-7000 p.e.) was confirmed.
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