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180Ta(9) Nature’s rarest isotope
odd-odd nucleus
abundance 0.012%
halflife >1.2><10%y
Ex = 75keV

180Ta(gs)
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Target Material Tantalum

181Ta 180Ta
e Abundance : 99.988% < Abundance : 0.012%
e Threshold : 7.578MeV e« Threshold : 6.645MeV
e Half Life : Stable e Half Life:
ground state : 8.152h
O state :>1.2><10y
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179
Ta SCW radiation
Electron T80
Capture Ta
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179Hf

179Ta 1decay
55.8keV K, 44.7%

K X_ray 54.6keV chz 25.9%




181T 5 1Ta(y,n)!*"Ta
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731 @ (purity:99.985%)

H <0.0005% e ,oNi <0.001%
-C <0.001% - ,,Nb 0.001%
N 0.001% - _,W <0.01%
0 0.004%

..Si 0.001%
,Ti <0.001%
,oFe <0.001%



181Ta

e 181Ta(y,n)¥Tass - 8OHf(86%)
180W(14%)

e Content: 99.9/3%

e Threshold : 7.577MeV

e Decay Mode : Electron Capture, [3 decay

o Half Life : 8.152hour

e X-ray : 55.790keV(K_,),94.611kev(K )



180Ta

Content : 0.012%

Threshold : 6.645MeV

Decay Mode : Electron Capture

Half Life : 1.82year

X-ray : 55.790keV(K,,),54.611kev(K.,)



182\\\/

° 182W(y,n)181W R 181Ta

Content : 0.00265%

Threshold : 8.064MeV

Decay Mode : Electron Capture

Half Life : 121.2day

X-ray : 57.535keV(K,,),56.280kev(K,)



Cross Section

— o (180Ta)
o (181Ta)

¢ o (182W)

Threshold
181Ta : 7.577MeV
180Tq : 6.645MeV



The number of nuclei

100

Production

n, : 5.54>10%'[/cm?]

Time[hour]
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Activity
10° | y |

©140.7[/n]

53.1[/h]

Activity[decay/hour]

0.03[/h]

Time[day]



KX-ray Measurement

o Activity 140.7[decay/hour]
¢« X Koy 44.7
Koo 25.9
» Ge Detector Efficiency 34.4%><2
 Self Absorption (0.1[mm]thick) 27%

Count Rate 49.8[counts/hour}



Photon Spectrum measured at AIST
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aser Electron Photon Beam

Incident Electron

3 M\
A\ -------------------------------------- -

Laser Photon
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Scattered Electron
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e

[3 Velocity of Electron
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Expreimental Set-up

at National Instutute of Advanced Industrial Science and Technology

Storage Ring "TERAS" The case of (AIST)
800[MeV], 300[mA] Pb Collimator Experiment A
1[ns]pulse width 2.0[mmjdiameter

cecton. 166[MHz] repetition 20[cm]length Neutron — Nal(T)

Detector  scintilator

—/ 1

N

! _ [ /
T Focus Lens Mirror - Tf t
. . a Targe
Collision Point $ 2.0 % 0.4fcm]disk
Ccmcﬁaeﬂ The case of

Experiment B

Nd : YLF Laser

527[nmj, 20{W]
1.0[ms]pulse width
2-50[kHz]repetition
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Neutron Detector and Nal(TI) Scintilator
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Laser-Electron Photon Beam Energy Distribution
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*Reaction Threshold 7.576[MeV]
Fraction Factor 0.983
*Average Energy  11.70[MeV]



Measurements of

Partial Cross Sections O

The first step

The number of 189Ta(gs) produced

N(T) =

naj ™ (t)dt

e AT

o Cross Section [cm?]

n, The number of target nuclei [/cm?]
I(t) \y/-ray intensity [/hour]
A\ Decay constant of 189Ta(gs) [/hour]
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O0=4.50>10°[cm?]
n=5.52>10%[/cm?]
1(t)=3.6><107>< e ?[counts/h]
A=0.087[/h]



Ge Detector Set-up

Activated Ta Folls
on Polyethylene Cap




Counts

180Ta(gs) Decay
measured by Ge Detector
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Photon Spectrum
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