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Fig. 3. Energy spectrum of scattered Compton photons. The initial electron and 1 + 1 +
WoWmaz

photon energies are g =0.12 eV and & = 1770 MeV, respectively, and « = 7.
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Source | y-rays energies, keV | Reference *
s 661.657 + 0.003 | vol4, 2008

oo | W8008[

1332.492 £ 0,004

ZA (2Th) | 911209+0006 | vol6, 2011
727330 £ 0030
g (2Th) | 1620740+ 0010
563,187 + 0,002

vol.2, 2004

WST| (B2Th) | 860560 + 0,030 | vol2, 2004

1000 2000 3000 4000 5000 6000 7000 8000
ok 2614511 + 0,010
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DRI 25 2%

, E._-E._[keV]
Multichannel Analyzer: [™ ™

preamp & ADC

0.3

integral nonlinearity: | <

I T T R E—T 2500 :
+250 ppm
. |AE,] 1 keV
(www.ortec-online.com) SYST- error Is. E’y — 6000 keV ~ 200 Ppm
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DRI 25 2%

Generator (PPG) Brir - Erer [keV]

Berkeley Nucleonics e
Corp PB-5
D °

—1— reference lines
pulser lines
+2INDF = 2.8/ 6

DI

amplitude nonlinearity
+15 ppm

(www.berkeleynucleonics.com)

7000
E, [keV]
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RIES HIRER 0

Combined fit for o and o}, dependence on E.: og/ E [%] —+— oy, o, reference v

0.14 | | | c pulser

—inl ' - 2 -
op =1/ 15 + frEy e | —— ¥¥NDF = 2.5/13 |

o=/ +€fLE, 0.10

0.08

» opand oy are in [keV], 0.06

> 1 is the noise impact to the resolution, b

> ¢=2.96 eV is the e-hole pair creation energy in Ge, | o002 |
> fp, f1, - dimensionless parameters (Fano factor). " B
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CH. 11503 energy equivalent. Average pulser correction: 0.767 + 0.034 keV.

linear scale

6001.5 —
corrected scale

Apr 18
07:00

Resolution for 6000 keV y-rays. Average aL/cR = 1.051 = 0.003.
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x R =
0 x<x ; | Y¥INDF = 114,7/112 (Prob: 0.412)
’ 0
O(xg—X) = L ——— gy = 6061.72 £048 keV
1, Xx>Xo 40004 |
) ) 6y= 167keV; o, = 230 keV
1 X—X :
g(x,xu,as) = —a‘sexp{— ( 20_3) } : | = Obem* 6.92 £0.60 keV
V2 s r —— B, = 184173+ 0.07 MeV
N
51(X%,X9,0,05,8) = ——— 0.=10511 91keV
221 e

1 &2 a? Ex E(0?+02)+x0
x {E exp (5(1 + F) + - erfc( 7 crcrs)
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400

0, = 919.870) keV

350 -15.2

300 X2/ Ny = 2.2/(31-27)=0.56
- prob . 69.2%
r N )} =09.2%

point ~ WPBEMS Mey  ponfine ph-l BES3 runs 150
I 3087593 +0.125 2.46390 5506055065 50
2 3095726 + 0.077 3.02796 55066-55073
3 3096.203 + 0.069 5.22500 55074, 55079-55083 50
4 3096.986 + 0.083 3.18454 55084-55088 L Te—e—
5 3097.226 + 0.099 1.76280 55089-55091 010 5 0 5 39
6  3097.654 + 0.082 4.78633 55092-55097 W Mg, MeV
7 3098728 + 0.078 5.61725 55098-55103
8 3104.000 + 0.082 5.71792 55104-55109

2026/7/2 1yzhang(@ihep.ac.cn 22



mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn
mailto:jyzhang@ihep.ac.cn

w
=
>
>
=
<
=
3
£
<
-3
E=3
(&)
a
i
[
<
<
=

y(2S)
: %0} |
¢ oF M- Mo = -34.7° 58 kev
10 o, = 1343.872% keV
601 x2In,, = 2.7/(43-36)=0.39
point WBEMS Mev Lo nh~1 BES3 runs 505 prnb(f,n 1) =91.2%
I 3675442 +0.191 5.17638 5525855263 a0f- d
2 3683.193+0.096  15.60458 5526455276 b
4 3684.193+0.115 2.18118 55286, 55288 -
3 3684.393 +0.201 3.30610 5527855285 20F-
5 3685.306 + 0.101 4.62110 5528955294 -
6 3685.833 = 0.095 7.38168 55295-55308 10
7 3686.302 + 0.096 6.12081 5530955318 N e e AN R B B
8 3687.305+0.101 5.13150 55319-55325 -10 -5 0 ) W h]‘PDc Moy
9 3687.993 + 0.096 5.08032 5532655332 e yzsy Ve
10 3689.773 + 0.098 5.97002 55333-55339
11 3694.027 + 0.098 5.03245 5534055346
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Limitation of BEMS
 No radiation sources are available for detector calibration
* Detection efficiency are much lower, detection time is longer

- 1548.5MeV | 1777MeV | 1843MeV | 2000MeV | 2800MeV

10.59um 4.29MeV 5.64MeV  6.07/MeV  7.14MeV  13.98MeV

Relative eff. 1.33MeV 15MeV

30% 3.5X104 4.4X10°7 2.7X10-7

During tau scan, about half time(~10 days) spent in psi(3686) scan
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Possible solution to BEMS

Laser:

Increase the laser wave length
Laser wave length now: 10.59 um
If wave length ~20 um:

| |1548.5MeV |1777MeV | 1843MeV | 2800MeV

10.59 um 4.29MeV 5.64MeV 6.07MeV 13.98MeV
~20 um 2.27MeV 2.99 MeV  3.22MeV 7.43MeV

Cost of upgrade laser, 400,000 RMB
Continuous type to pulse type, need to match BlI
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Solution to the crisis of BEMS
HPGe detector

Increase the volume of the detector, to increase
detection efficiency

Relative eff.| 1.33MeV 15MeV n

30% 3.5X104  4.4x107  2.7x107 52KUSD
60% 1.8x103  6.8x107  3.9x107  104.3KUSD
100% 15%10-3  4.8x106  40x10-6  182.8KUSD

-
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