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Experimental Setup: Shielding i
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Experimental Setup: Detectors i

1. HPGe technology
» 1kg-scale p-type point-contact Ge detector (1kg-PPCGe)
Large-mass “prototype” (994 q)
Low enerqgy threshold (< 500 eVee)
2. Active shielding technology
» Nal(Tl) used as anti-Compton detector
low energy threshold (~ 10 keV)
“bucket”-like: enclosed the cryostat of PPCGe
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Experimental Setup: DAQ.. i

Would Nal-AC detector introduce more background or suppress background?

» phase |: 1kg-PPCGe Aug. — Sep., 2012
» phase Il: 1kg-PPCGe + Nal(Tl) Aug.2013 - now
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Data Analysis: Data Quality Moritoring. s
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Data Analysis: Energy Calibration _ i

Step 2: energy calibration 2 Q:z of SA§

random trigger : O

cosmogenic nuclides: X-rays

4500 Pulse from SA
A ma w2000 » oof
4000 T rso0r € 65 71,68Ge
= 3500; g 1600[— g 50— Zn
ormt = [s] E (& ] [
E F 1400[- -
g 3000 12005_ 4°f
é 2500 — 10002 30?—
= 2000 B00- B
5 ped 600; 20—
; 1500 T Fi el St i e AL 4001 10;
Z 1000 A 200f B _
5001 = O a0 3800~3800 4000 42004406 4e00dBox  © 7 75 79 o e
N. e (tes Qp Qp
0 2000 4000 6000 8000 10000 12000
Time (10ns)
Energy calibration Energy resolution
Energy — S 2607~
X-ray 2 s L
(kev) £ Z 240
w b -
220
RT 0 L
200
68,71 C
Ge |1.2977(LX) .
65Zn 8.98(KX) 160
68 71 bt S \ \ N ‘
1Ge 1037(KX) 2 4 6 8 10 12
E (keV)




SN g 2015 Symposium of the Sino-German CJPL %A PERFEL FLie=

TUBINGEN . China Jinping Underground Laboratory
GDT Cooperation

Data Analysis: Data Selection i

Step 3: data selection to find out WIMPs candidates
» Basic Cuts: physical events vs electronic noise & spurious signals
(i) timing information: TT Cut
(ii) pulse shape: energy-independent & energy-dependent Cuts
Ped Cut PSD Cut

> ACCut: AC vsACT (Compton scattering) events
» BS Cut: Bulk/Surface events discrimination
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Data Analysis: Efficiency Corrections i

Step 4: correct the efficiencies to get real spectrum
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Data Analysis: Limits on WIMPS e

Step 5: subtract known backgrounds and set limits on WIMPs
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Summary & ProspecCtom.  _cniiiin

* Improve an order of magnitude in the sensitivities
compare to CDEX-1 2013;

* Part of the allowed regions at WIMP mass of 6 - 20
GeV are probed and excluded;
 Accumulated more than 1 kg.year data, deeply

understanding background sources is on-going and
“annual modulation” of this dataset is processing.
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Appendix |: CUtS i

» Basic Cuts: physical events ws electronic noise & spurious signals
(i) timing information: TT Cut
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Appendix I: Cuts . cntiiiiie

» Basic Cuts: physical events vs electronic noise & spurious signals

(ii) pulse shape: energy-independent & energy-dependent Cuts
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Appendix |: Cuts . ‘

> ACCut: AC ¥ ACT (Compton scattering) events
» BS Cut: Bulk/Surface events discrimination
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Appendix Il: B/S efficiencyes. i

(1). B/S selection efficiency (&g, Ags)
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Appendix II: B/S efficiencyes. il

(2). (g5s, Ags) induced systematic uncertainties:

TABLE I. The various contributions to the total error of AC™ @ By at threshold and at a typical high energy bin.

Energy bin 0.475-0.575 keVee 1.975-2.075 keVee
AC™ ® By and errors 4.09 £+ 1.47|stat] £ 0.87[sys| 4.22 £+ 0.97[stat| £ 0.27|sys]
(kg keVee ! day!) =4.09+1.71 =422+ 101
(I) Statistical uncertainties (combined): 1.47 0.97

(i) Uncertainties on calibration (egs. Aps): 0.32 0.08

(i1) Derivation of (egg. Agg)-corrected bulk rates: 1.43 0.97
i (1) Systemaiic uncertainties (combined): 087~~~ ~TTTTTTTTTTTTTTTT DTT"""']
I (i) Rise-time cut value 7, 0.27 0.12 i
I (i) Fiducial mass 0.05 0.05 1
i (i) Normalization range (3-5 keVee) 0.07 0.01 i
i (iv) (By.Sy) = (B, S) at normalization 0.10 0.10 '
(W) Choice of discard region 0.30 0.06 H
i (vi) Source location 0.28 0.19 i
! I

(vil) Source energy range and spectra 0.72 0.12

r
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Quenching Factor (QF)
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