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Radioisotope Production at TUNL

1. 11CO, (half life = 20 min.)
UN+p-2>1lUC+a
Target: gas

3. 18F- (half life = 109 min.)
80 +p > 8F +n
Target: 180 enriched water

2. BNO; (half live = 10 min.)
160+p>BN+a
Target: 180 depleted water

4. H,180 (half life = 2 min.)
0 +p>10+d
Target: water
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Greenhouses
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The Phytotron Facility

e Controlled Environment Facility
o Growth chambers can control many factors:
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Carbon-11 Production
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14N (gas target) + p (beam) 2> HC + o
14N(p,a)C Cross Section
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Root Exudation Experiment

Carbon compounds released from roots as soluble exudates
» CO, gas respired from roots
« Quantify as fraction of carbon transported to roots
 [nitial experiment to develop technique

PMT

PMT PMT PMT
Exudate Soluble Exudate Respired CO,
Detector #1 Exudate Detector #2 Detector #1
Root Cuvette Trap
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Statistical Model

Tracer Profiles
Ambient [COE]
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Discrete observation times: t, where k =0, 1, 2, ...
Y, = counts in Sink B at time t, (output)
U, = counts in Total Sink at time t, (input)

Ykz'al Yk_l'a2 Yk-2_ 'an Yk-n+b0 Uk+b1 Uk-1+ + bm Uk-m

Extract Physically Significant Quantities:

(1) Gain - fraction of input that shows up at the output

(2) Average transit time
August 6, 2008 Isotope WS - C.R. Howell 9




I
Development Measurements
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Plant Type | Root Fraction Rog:alf:ﬁlé?]ate RootFI;QaeCst?(l)rnatlon
Barley 0.15+0.05 0.05+0.01 0.017 £ 0.004
Bean 0.078 £ 0.005 0.04 £0.01 0.0044 + 0.0002
Pine 0.0024 + 0.0001 N/A N/A
Uncorrected Counts Uncorrected Counts _ Corrected Counts
-Exudates « Respiration ot
— B o Exudates

Time (minutes)

Time (minutes)

Time (minutes)
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Scmxocmx1.5cm
L ) 2mm x 2mm pixels (0.1 mm gap)

20 cm x 30 cm field of view
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