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Introduction

G.S. O

140Te

Qp = 7.24E+3(18) keV
T1, : Unknown
Even-Even Nucleus

. . Unknown
E, : Transition(Emitted) y ray

I, : The ratio between Eys

Ig : f branching ratio. The probability of the
decay to a specific energy level

a : The internal conversion coefficient G.S. (3‘)
log ft : The coefficient to determine the

transition selection rule of the B decay 1401

(f : Fermi integral, t : half-lifetime, Qp =9.39E+3(18) keV
ft : comparative half-lifetime or ft value) Ti2 = 860(40) ms

0dd-Odd Nucleus
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Single y-ray Spectrum
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+ 3000/ This single spectrum 1s coincident with the [time.
= | Gate time interval : 4096 ms (1ch : 1 ms)
© - f- Triggered

20001

1000

llllllllllllllllll

0 200 400 600 800 1000 1200 1400 1600 1800 2000
E, (keV)



Absolute Efficiency (%)
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Calibration

Background elimination
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Search Time Decaying y-Peaks
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E, Count I, Ei E¢ Coincidences (keV)
(keV) (%) (keV) (keV) (From total y-y spectrum)
739 4207.35 100.00 925 185 51, 134, 185

341 3328.32 79.11 341 0 583

102 2880.79 68.47 108 6 197, 234, 351, 818, 1047
197 2850.59 67.75 925 728 102, 620, 722

875 2797.22 66.48 925 51 51

234 2627.02 62.44 341 108 56, 102, 583

51 1977.64 47.00 51 0 56, 134, 542, 739, 1067
352 1955.41 46.48 458 108 56, 102

722 1651.54 39.25 728 6 197

620 1589.86 37.79 728 108 102, 197

185 1548.05 36.79 185 0 739, 1067

142 1442.13 34.28 925 783 783

134 1416.08 33.66 185 51 51, 740, 1067

818 938.24 22.30 925 108 56, 102

1067 924.96 21.98 1252 185 51,134, 185

783 742.17 17.64 783 0 142

1601 384.46 9.14 1786 185 51,134, 185

6 336.57 8.00 6 0 -

583 219.84 5.23 925 341 102, 234, 341

56 203.19 4.83 108 51 51, 234, 351, 818

Gate : 0 - 400ms from the single y spectrum
Condition : Background elimination and efficiency calibration
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[ifetime Measurement
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:ﬂ}l 740 keV time decay curve

- The background has not been eliminated.
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. Longer than the expected value
time constant T = 552.96
half lifetime T1/» £ 383.308% 20.055 [ms]
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740 keV time decay curve without the background

time constant T = 449.982
half lifetime T, =311.904 -

- 16.191 [ms]

- ﬁ[ 140Te —s 1407

S HJ%HMH . L PO [ Y,

- o 1T G T ™ e DT Tl T T P 0 b for IS

0 500 1000 1500 . 2000 2500 3000 3500 4000
time (ms)



Experimental Setup

Upstream f plastic scintillator Downstream [ plastic scintillator
Implant 10ns

From BigRIPS For 40Te
Implantation rate : 8.618/s
Total implanted 1ons : 1.8 E+6
Efficiency to collect 5: ~ 40 %

WAS3AB1
(Wide-range Active Silicon-Strip Stopper Array for Beta and ion detection)



Total f-ray Estimation
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Total f-ray Estimation
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a Y 3000 efficiency calibration
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Energy E, | Count Internal Conversion Effect of Total Count | Iy log ft
Level M1 « Count E2 Count | Downstream E,
1786 | 1601 = 843.27 _ _ _ ; _ 843.27 0.15 6.8
1252 | 1067 1887.85 _ _ _ . _ 1887.85 0.34 6.6
142 30247  0.282  3876.77 0.513 4575.31
197 6631.17 0.115 | 7393.75 0.164 7718.68
583  367.219 _ . . .
925 _ 33475.34 6.09 5.5
739 | 10428.3 _ _ _ ;
818 | 2221.05 ; ; ; ;
874  8164.78 _ ; ; ;
783 | 783 1802.09 - i i i 142 keV ~0 i i
(-2773.22)
542 565.219 _ ; ; ;
728 620 | 7728.66 _ ; _ ; 197 keV 5961.229 1.08 6.3
722 | 5061.1 _ ; ; ;
458 351  3636.74 _ ; ; ; _ 3636.74 0.66 6.6
234 | 6868.92 _ ; ; ;
341 583 keV 14969.981
341 | 8468.28 _ ; ; ;
85 134 3180.73  0.331 | 4233.55 0.629 5181.41 542,739, 1067, ~0
185 34497 0.136 | 3918.86 0204 = 4153.44 1601 keV (-4389.789)
56  1166.44  4.03 5867.19 14.3 17846.53 ' 234,351, 620
108 T A 12241.4
102  8659.03 0.715 | 14850.24 1.65 22946.43 818 keV
51 51  4980.6 529 | 31327.97 203  106086.78 56,134,874 keV = 74894.06
6 6 _ _ _ _ ; 102, 722 keV ; _ _

From the single y spectrum with 4096 ms / '*'Te ions : 2.2 x 10% / Number of £ particles : 5.5 x 10°

Condition : Background elimination and efficiency calibration




Ist Scenario

Energy E, Count Internal Conversion | Effect of Downstream Total Is log ft | Jn
Level (keV) | (keV) Type () Count E, (keV) Count (%)

1786 1601 = 843.27  MI, E2 - - 843.27 0.15 6.8 0-

1252 1067  1887.85  MI, E2 - - 1887.85 = 0.34 6.6 0-
142 3024.7 E2(0.513) 457531
197  6631.17 E1(0.03)  6830.11
583  367.219 M2 -

925 - 30586.77 = 5.56 5.5 1+
739 | 10428.3 El -
818 | 2221.05 M1 -
874  8164.78 El -

783 783 180209 M2 : 142 ~0 : N

(-2773.22)

542 | 565.219 E2 -

728 620 | 7728.66 M1 - 197 5636.30  1.02 6.3 0-
722 5061.1 E2 -

458 351  3636.74 E2 - - 3636.74 | 0.66 6.6 0-
234 6868.92 M1 -

341 583 14969.981 2-
341  8468.28 M1 -
134 3180.73 E2(2.63) @ 5181.41 ~0

185 542,739, 1067, 1601 - 1-
185 | 3449.7 E2(0.204) 4153.44 (-4389.789)
56  1166.44 E2(14.3) 17846.53

108 234,351, 620, 818 12241.4 2-
102 8659.03 M1 (0.715) 14850.24

51 51 4980.6 = E2(20.3) 106086.78 56, 134, 874 74894.06 1-

6 6 - - - 102, 722 - - - 2-
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The Level Scheme of 1st Scenario



Future Plan

« Find out more coincident E, over 1 MeV.

- After access to the raw data, analyze the [ spectrum to find peaks of internal

conversions.

- After access to the raw data, find the total amount of [ particles after the elimination

of the background and the efficiency calibration of the 2-D matrix.

- After access to the raw data, find strong peaks to confirm the 1+ state above 2 MeV

with more than 15 % of the [ branch ratio.

- After access to the raw data, analyze the angular correlation to find the exact

transition type.

» Confirm all energy state with correct J n, f branching ratio and log ft.

- Make the reasonable scenario with physics.



