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Reaction energy in the Sun
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FIGURE 4.6. The dominant energy-dependent functions are shown for nuclear reactions between
charged particles. While both the energy distribution function (Maxwell-Boltzmann) and the
quantum mechanical tunneling function through the Coulomb barrier are small for the overlap
region, the convolution of the two functions results in a peak (the Gamow peak) near the energy
E,, giving a sufficiently high probability to allow a significant number of reactions to occur. The
energy of the Gamow peak is generally much larger than kT,



Statement of the Problem
Determine S;, (0) with an accuracy <5%
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Why measure S;,(0) ?

SSM : S4,(0)=0.53(5)keVb!
SBBN: S,,(0)=0.54(9)keVb?2

R matrix:  =0.51(4)keVb? GENIUS (10 keV)
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Measuring 3He(a,y)'Be
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Online Measurements:
Capture y-rays:
Y0.Y1,Y429

Offline Measurements:
'Be decay: -4
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Expected 3He(a,y)’Be Yield

Yield per Incident Ion for He(a,y)’Be reaction can

. be calculated:
Yield :NJG(E)dE:NJ o(E)dx

N d%x

For 200 Torr, 3cm long gas cell, E ; ,z=2.9MeV, o(E \)=2.4n1b:

Yield _ Be _9.6x10" atooms

N N ion

a

For 1,=0.5pA, in 1 hour we produce 1*10° 'Be atoms
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Materials

« Gas Cell
window : Ni, Ni&Cu, Ni+Au
gas :3He or“He
stopper : Al, Au, Pt, Cu, Nb
: 4He or SHe

Impurities may affect results !
from TIS oLi(d,n)’Be  '"B(p,a)’Be



Procedure

If contaminants in the beam (protons or
deuterons), some extra ‘Be atoms may be
formed, which add to the "Be atoms created
by target bombardment.

Cross sections for the main reactions:
2.2ub °He(*He,y)'Be for E_=3.0MeV

100 mb °Li(d,n)’Be  for E;=1.5MeV
50 mb ™B(p,a)’'Be for E =0.75MeV



N(’Be)/uC

Deuteron Irradiation
B Proton Irradiation
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3He+4He

		

		4He(alpha,gamma)7Be  100Torr gas, 4cm cell.  (Summing over Energy)

		Alpha Energy		Delta E		Cross Section		Cross Section		Nt		Nt		dE/dx		dE/dx		x		x		Yield/Ni

		(MeV), C.M		(MeV)		(ub)		(cm^2)		(g/cm^3)		(atoms/cm^3)		(MeV/mm)		(MeV/cm)		(mm)		(cm)		(atoms/ion)

		3.000		0.015		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		8.00E-12

		2.985		0.015		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		8.00E-12

		2.969		0.015		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		8.00E-12

		2.954		0.015		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		8.00E-12

		2.938		0.015		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		8.00E-12

		2.923		0.015		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		8.00E-12

		2.908		0.015		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		8.00E-12

		2.892		0.014		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		5.00		0.500		7.28E-12

																		Total		7Be/Ni		6.33E-11

		4He(alpha,gamma)7Be  100Torr gas, 4cm cell.

		Alpha Energy		Delta E		Cross Section		Cross Section		Nt		Nt		dE/dx		dE/dx		x		x		Yield/Ni

		(MeV), C.M		(MeV)		(ub)		(cm^2)		(g/cm^3)		(atoms/cm^3)		(MeV/mm)		(MeV/cm)		(mm)		(cm)		(atoms/ion)

		3.000		0.123		5.0		5.0E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		40.00		4.000		6.40E-11

																* Since energy loss is minimal it is unnecessary to sum over energies

																as was done in first calculation (note the similarity in answers)

		4He(alpha,gamma)7Be  100Torr gas, 4cm cell.

		Alpha Energy		Delta E		Cross Section		Cross Section		Nt		Nt		dE/dx		dE/dx		x		x		Yield/Ni

		(MeV), C.M		(MeV)		(ub)		(cm^2)		(g/cm^3)		(atoms/cm^3)		(MeV/mm)		(MeV/cm)		(mm)		(cm)		(atoms/ion)

		1.714		0.123		2.5		2.5E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		40.00		4.000		3.20E-11

		4He(alpha,gamma)7Be  300Torr gas, 4cm cell.

		Alpha Energy		Delta E		Cross Section		Cross Section		Nt		Nt		dE/dx		dE/dx		x		x		Yield/Ni

		(MeV), C.M		(MeV)		(ub)		(cm^2)		(g/cm^3)		(atoms/cm^3)		(MeV/mm)		(MeV/cm)		(mm)		(cm)		(atoms/ion)

		1.714		0.123		2.5		2.5E-30		0.000048		9.6032E+18		0.0031		0.03080		40.00		4.000		9.60E-11

		Alpha Energy		Delta E		Cross Section		Cross Section		Nt		Nt		dE/dx		dE/dx		x		x		Yield/Ni

		(MeV), C.M		(MeV)		(ub)		(cm^2)		(g/cm^3)		(atoms/cm^3)		(MeV/mm)		(MeV/cm)		(mm)		(cm)		(atoms/ion)

		1.714		0.092		2.5		2.5E-30		0.000016		3.20106666666667E+18		0.0031		0.03080		40.00		3.000		2.40E-11





Results (7Be per uC)

						Peak Data						Corrections								Measured Activity				N(t)						Extrapolation to N(0)																				7Be/N(4He)				7Be/N(d or p)				Ratio		100torr		Ratio		300torr		7Be/uC																		7Be/uC

						Peak		Error				Detector		Detector		Branching		Counting		Measured		Activity		Factor		7Be		Error		Time		7Be		7Be		7Be		Sum		Coulomb		uC		Incident		Incident		Equivelent		Target		Activity		Target		Activity		Target		Activity		Target		Activity		Target		Acitivity																Target		Acitivity

						Area				%		Efficiency		Livetime		Ratio		Time		Activity		Error		lamda		Atoms				since irr.		Half-Life		Created		Error		BIC						Beam		Beam		Beam		Activity		Error		Activity		Error		Activity		Error		Activity		Error		Acitivity		Error		%														Acitivity		Error

						cnts		cnts		Error								sec		Cnts/sec		Cnts/sec		(1/sec)		Cnts		Cnts		Hours		Hours		(atoms)		(atoms)										(d or p)		(alphas)		atoms/ion		atoms/ion		atoms/ion		atoms/ion										atoms/uC		atoms/uC		Error												Z		atoms/uC		atoms/uC				Co-A     99.995		d		27		3.91E-01		9.49E-01		0.3907967098		0.949400803		0.3906

		Au		d		127.8		32.6		0.26		0.069		0.997		0.1052		75540		0.23377		0.05963		0.0000001505		1552844.20668104		396108.929090782		839.88		1278.96		2.45E+06		6.24E+05		5.86E+07		3.52E-01		3.52E+05		2.19E+18		2.20E+18		1.10E+21		2.23E-15		5.68E-16		1.11E-12		2.84E-13		6.95E-05		1.77E-05		2.32E-05		5.91E-06		6.96E+00		1.78E+00		0.26																				Ni-G      99.98		d		28		-7.75E+00		1.72E+01		0.00001		17.154013191		0.0000001

		Co		d		8.64		20.99		2.43		0.052		0.996		0.1052		77070		0.02058		0.04999		0.0000001505		136673.388944733		332034.078003465		732.00		1278.96		2.03E+05		4.94E+05				4.49E-01		4.49E+05		2.80E+18		2.81E+18		1.41E+21		1.45E-16		3.51E-16		7.23E-14		1.76E-13		4.52E-06		1.10E-05		1.51E-06		3.66E-06		4.53E-01		1.10E+00		2.43																				Cu-A     99.9999		d		29		2.26E+00		3.40E-01		2.2642926345		0.3401632284		0.3401632284

		Cu		d		174.4		26.2		0.15		0.052		0.999		0.1052		172222		0.18530		0.02784		0.0000001505		1230856.09979399		184910.721414005		351.00		1278.96		1.49E+06		2.24E+05				5.68E-01		5.68E+05		3.54E+18		3.55E+18		1.78E+21		8.38E-16		1.26E-16		4.19E-13		6.29E-14		2.62E-05		3.93E-06		8.73E-06		1.31E-06		2.62E+00		3.94E-01		0.15																				Nb-G     99.9		d		41		2.17E+01		1.46E+01		21.7		14.5653010665		14.5653010665

		Nb		d		18.8		12.6		0.67		0.069		0.997		0.1052		4200		0.61851		0.41454		0.0000001505		4108493.19212776		2753564.58621328		81.27		1278.96		4.29E+06		2.88E+06		32927015		1.98E-01		1.98E+05		1.23E+18		1.20E+18		6.00E+20		7.16E-15		4.80E-15		3.58E-12		2.40E-12		2.24E-04		1.50E-04		7.45E-05		5.00E-05		2.17E+01		1.46E+01		0.67																				Ta-G      99.9		d		73		1.52E+02		2.16E+01		152.1817031275		21.572010679		21.572010679

		Ni		d		-4.348		9.63		-2.21		0.069		0.997		0.1052		2700		-0.22252		0.49284		0.0000001505		-1478086.27417967		3273682.3413869		97.90		1278.96		-1.56E+06		3.45E+06		3.35E+07		2.01E-01		2.01E+05		1.26E+18		1.20E+18		6.00E+20		-2.60E-15		5.75E-15		-1.30E-12		2.88E-12		-8.12E-05		1.80E-04		-2.71E-05		5.99E-05		-7.75E+00		1.72E+01		-2.21																				Pt-G      99.99		d		78		-3.59E-01		4.19E+00		0.00001		4.1913413751		0.000001

		Pt		d		-2.413		28.1519		-11.67		0.069		0.997		0.1052		35100		-0.00950		0.11083		0.0000001505		-63099.2530534915		736164.053890007		103.42		1278.96		-6.67E+04		7.79E+05		3.10E+07		1.86E-01		1.86E+05		1.16E+18		1.40E+18		7.00E+20		-9.53E-17		1.11E-15		-4.77E-14		5.56E-13		-2.98E-06		3.48E-05		-9.93E-07		1.16E-05		-3.59E-01		4.19E+00		-11.67																				Au-G     99.99		d		79		6.96E+00		1.78E+00		6.9642783024		1.7764903964		1.7764903964

		Ta		d		284.3		40.3		0.14		0.069		0.997		0.1052		9660		4.06668		0.57646		0.0000001505		27013057.6901462		3829146.06019307		83.92		1278.96		2.83E+07		4.01E+06		3.10E+07		1.86E-01		1.86E+05		1.16E+18		1.20E+18		6.00E+20		4.71E-14		6.68E-15		2.36E-11		3.34E-12		1.47E-03		2.09E-04		4.91E-04		6.96E-05		1.52E+02		2.16E+01		0.14

		Au		p		316.2		52.3		0.17		0.069		0.997		0.1052		79140		0.55208		0.09132		0.0000001505		3667244.21767602		606568.22449227		57.92		1278.96		3.78E+06		6.26E+05		1.90E+07		1.14E-01		1.14E+05		7.12E+17		7.10E+17		3.55E+21		1.07E-15		1.76E-16		5.33E-12		8.82E-13		3.33E-05		5.51E-06		1.11E-05		1.84E-06		3.32E+01		5.49E+00		0.17																				Co-A  99.995		p		27		5.39E+00		2.52E+00		5.3870233604		2.5233613595		2.5233613595

		Co		p		83.9		39.3		0.47		0.052		0.996		0.1052		51038		0.30171		0.14133		0.0000001505		2004120.78902387		938759.797480786		732.00		1278.96		2.98E+06		1.40E+06				5.53E-01		5.53E+05		3.45E+18		3.44E+18		1.72E+22		1.73E-16		8.10E-17		8.65E-13		4.05E-13		5.41E-06		2.53E-06		1.80E-06		8.44E-07		5.39E+00		2.52E+00		0.47																				Ni-G  99.98		p		28		2.01E+02		1.87E+01		200.8986794165		18.7095210549		18.7095210549

		Cu		p		80.5		77.7		0.96		0.052		0.999		0.1052		91405		0.16115		0.15549		0.0000001505		1070472.11166171		1032839.36537597		349.00		1278.96		1.29E+06		1.25E+06				5.89E-01		5.89E+05		3.68E+18		3.67E+18		1.83E+22		7.05E-17		6.80E-17		3.52E-13		3.40E-13		2.20E-06		2.13E-06		7.34E-07		7.09E-07		2.19E+00		2.12E+00		0.96																				Cu-A 99.9999		p		29		2.19E+00		2.12E+00		2.1949013787		2.1177390073		2.1177390073

		Nb		p		356.6		21.3		0.06		0.069		0.997		0.1052		4380		11.24986		0.67196		0.0000001505		74727635.5740987		4463540.76760601		40.82		1278.96		7.64E+07		4.56E+06		2.70E+07		1.62E-01		1.62E+05		1.01E+18		1.00E+18		5.00E+21		1.53E-14		9.13E-16		7.64E-11		4.56E-12		4.77E-04		2.85E-05		1.59E-04		9.51E-06		4.72E+02		2.82E+01		0.06																				Nb-G   99.9		p		41		4.72E+02		2.82E+01		471.697401328		28.1748588006		28.1748588006

		Ni		p		241.6		22.5		0.09		0.069		0.997		0.1052		7260		4.59833		0.42824		0.0000001505		30544591.5532199		2844591.51468314		76.68		1278.96		3.18E+07		2.97E+06		2.64E+07		1.58E-01		1.58E+05		9.89E+17		9.90E+17		4.95E+21		6.43E-15		5.99E-16		3.22E-11		3.00E-12		2.01E-04		1.87E-05		6.70E-05		6.24E-06		2.01E+02		1.87E+01		0.09																				Ta-G    99.9		p		73		2.51E+02		4.38E+01		250.6297649066		43.7690233933		43.7690233933

		Pt		p		98.8		30.6		0.31		0.069		0.997		0.1052		86640		0.15757		0.04880		0.0000001505		1046676.59709862		324173.116105442		45.30		1278.96		1.07E+06		3.32E+05		2.56E+07		1.54E-01		1.54E+05		9.59E+17		9.60E+17		4.80E+21		2.23E-16		6.92E-17		1.12E-12		3.46E-13		6.98E-06		2.16E-06		2.33E-06		7.21E-07		6.98E+00		2.16E+00		0.31																				Pt-G  99.99		p		78		6.98E+00		2.16E+00		6.9834445663		2.1628887017		2.1628887017

		Ta		p		288.6		50.4		0.17		0.069		0.997		0.1052		7200		5.53865		0.96725		0.0000001505		36790682.3880164		6424984.03449766		41.02		1278.96		3.76E+07		6.57E+06		2.50E+07		1.50E-01		1.50E+05		9.37E+17		9.40E+17		4.70E+21		8.00E-15		1.40E-15		4.00E-11		6.99E-12		2.50E-04		4.37E-05		8.34E-05		1.46E-05		2.51E+02		4.38E+01		0.17																				Au-G 99.99		p		79		3.32E+01		5.49E+00		33.1871915031		5.4892160519		5.4892160519

																																																* Equivelent beam=

								Contamination Results										Listed Contamination																																Incident beam x B

								Target				Cont		PPB		PPB		Cont		PPM		Purity		Company																										B=.002 deuterons/alpha

								Name						(mass)		Error				(mass)		%																												B=.0002 protons/alpha

								Au				6Li		4.64		11.86		Li				99.99		Goodfellow

								Co				6Li		1.56		24.15		Li		n/a		99.995		Alfa Aesar

								Cu				6Li		2.74		4.11		Li		<.001		99.9999		Alfa Aesar

								Nb				6Li		212.64		1389.89		Li				99.9		Goodfellow

								Ni				6Li		52.83		645.11		Li				99.98		Goodfellow

								Pt				6Li		27.13		683.47		Li				99.99		Goodfellow

								Ta				6Li		173.90		267.22		Li				99.9		Goodfellow

								Au				10B		23.86		4.03		B				99.99		Goodfellow

								Co				10B		2.86		1.34		B		1		99.995		Alfa Aesar

								Cu				10B		1.33		1.29		B		<.001		99.9999		Alfa Aesar

								Nb				10B		245.30		11.35		B				99.9		Goodfellow

								Ni				10B		132.57		9.69		B				99.98		Goodfellow

								Pt				10B		5.06		0.71		B				99.99		Goodfellow

								Ta				10B		89.09		15.54		B				99.9		Goodfellow

								*See PPM Calc Worksheet





Results (7Be per Ni)

						Peak Data				Corrections								Measured Activity				N(t)						Extrapolation to N(0)												7Be/N(4He)				7Be/N(d or p)				Ratio		100torr		Ratio		300torr

						Peak		Error		Detector		Detector		Branch		Count		Measured		Activity		Factor		7Be		Error		Time		7Be		7Be		7Be		Incident		Equivelent		Target		Activity		Target		Activity		Target		Activity		Target		Activity

						Area				Efficen.		Livetime		Ratio		Time		Activity		Error		lamda		Atoms				since irr.		Half-Life		Created		Error		Beam		Beam		Activity		Error		Activity		Error		Activity		Error		Activity		Error

						cnts		cnts								sec		Cnts/sec		Cnts/sec		(1/sec)		Cnts		Cnts		Hours		Hours		(atoms)		(atoms)		(d or p)		(alphas)		atoms/ion		atoms/ion		atoms/ion		atoms/ion

		Au		d		127.8		32.6		0.069		0.997		0.1052		75540		0.234		0.060		1.51E-07		1552844.20668104		396108.929090782		839.88		1278.96		2.45E+06		6.24E+05		2.20E+18		1.10E+21		2.23E-15		5.68E-16		1.11E-12		2.84E-13		6.95E-05		1.77E-05		2.32E-05		5.91E-06

		Co		d		27		41.8		0.052		0.996		0.1052		77070		0.064		0.100		1.51E-07		427104.34045229		661220.793737249		732.00		1278.96		6.35E+05		9.83E+05		2.81E+18		1.41E+21		4.52E-16		7.00E-16		2.26E-13		3.50E-13		1.41E-05		2.19E-05		4.71E-06		7.29E-06

		Cu		d		174.4		26.2		0.052		0.999		0.1052		172222		0.185		0.028		1.51E-07		1230856.09979399		184910.721414005		351.00		1278.96		1.49E+06		2.24E+05		3.55E+18		1.78E+21		8.38E-16		1.26E-16		4.19E-13		6.29E-14		2.62E-05		3.93E-06		8.73E-06		1.31E-06

		Nb		d		18.4		12.6		0.069		0.997		0.1052		4200		0.605		0.415		1.51E-07		4021078.44335908		2753564.58621328		81.27		1278.96		4.20E+06		2.88E+06		1.20E+18		6.00E+20		7.00E-15		4.80E-15		3.50E-12		2.40E-12		2.19E-04		1.50E-04		7.30E-05		5.00E-05

		Ni		d		-4.348		9.63		0.069		0.997		0.1052		2700		-0.223		0.493		1.51E-07		-1478086.27417967		3273682.3413869		97.90		1278.96		-1.56E+06		3.45E+06		1.20E+18		6.00E+20		-2.60E-15		5.75E-15		-1.30E-12		2.88E-12		-8.12E-05		1.80E-04		-2.71E-05		5.99E-05

		Pt		d		-2.413		28.1519		0.069		0.997		0.1052		35100		-0.009		0.111		1.51E-07		-63099.2530534915		736164.053890007		103.42		1278.96		-6.67E+04		7.79E+05		1.40E+18		7.00E+20		-9.53E-17		1.11E-15		-4.77E-14		5.56E-13		-2.98E-06		3.48E-05		-9.93E-07		1.16E-05

		Ta		d		284.3		40.3		0.069		0.997		0.1052		9660		4.067		0.576		1.51E-07		27013057.6901462		3829146.06019307		83.92		1278.96		2.83E+07		4.01E+06		1.20E+18		6.00E+20		4.71E-14		6.68E-15		2.36E-11		3.34E-12		1.47E-03		2.09E-04		4.91E-04		6.96E-05

		Au		p		316.2		52.3		0.069		0.997		0.1052		79140		0.552		0.091		1.51E-07		3667244.21767602		606568.22449227		57.92		1278.96		3.78E+06		6.26E+05		7.10E+17		3.55E+21		1.07E-15		1.76E-16		5.33E-12		8.82E-13		3.33E-05		5.51E-06		1.11E-05		1.84E-06

		Co		p		83.9		39.3		0.052		0.996		0.1052		51038		0.302		0.141		1.51E-07		2004120.78902387		938759.797480786		732.00		1278.96		2.98E+06		1.40E+06		3.44E+18		1.72E+22		1.73E-16		8.10E-17		8.65E-13		4.05E-13		5.41E-06		2.53E-06		1.80E-06		8.44E-07

		Cu		p		80.5		77.67		0.052		0.999		0.1052		91405		0.161		0.155		1.51E-07		1070472.11166171		1032839.36537597		349.00		1278.96		1.29E+06		1.25E+06		3.67E+18		1.83E+22		7.05E-17		6.80E-17		3.52E-13		3.40E-13		2.20E-06		2.13E-06		7.34E-07		7.09E-07

		Nb		p		356.6		21.3		0.069		0.997		0.1052		4380		11.250		0.672		1.51E-07		74727635.5740987		4463540.76760601		40.82		1278.96		7.64E+07		4.56E+06		1.00E+18		5.00E+21		1.53E-14		9.13E-16		7.64E-11		4.56E-12		4.77E-04		2.85E-05		1.59E-04		9.51E-06

		Ni		p		241.6		22.5		0.069		0.997		0.1052		7260		4.598		0.428		1.51E-07		30544591.5532199		2844591.51468314		76.68		1278.96		3.18E+07		2.97E+06		9.90E+17		4.95E+21		6.43E-15		5.99E-16		3.22E-11		3.00E-12		2.01E-04		1.87E-05		6.70E-05		6.24E-06

		Pt		p		98.8		30.6		0.069		0.997		0.1052		86640		0.158		0.049		1.51E-07		1046676.59709862		324173.116105442		45.30		1278.96		1.07E+06		3.32E+05		9.60E+17		4.80E+21		2.23E-16		6.92E-17		1.12E-12		3.46E-13		6.98E-06		2.16E-06		2.33E-06		7.21E-07

		Ta		p		288.6		50.4		0.069		0.997		0.1052		7200		5.539		0.967		1.51E-07		36790682.3880164		6424984.03449766		41.02		1278.96		3.76E+07		6.57E+06		9.40E+17		4.70E+21		8.00E-15		1.40E-15		4.00E-11		6.99E-12		2.50E-04		4.37E-05		8.34E-05		1.46E-05

																																						* Equivelent beam=

								Contamination Results								Listed Contamination																								Incident beam x B

								Target		Cont		PPB		PPB		Cont		PPM		Purity		Company																		B=.002 deuterons/alpha

								Name				(mass)		Error				(mass)		%																				B=.0002 protons/alpha

								Au		6Li		6.30		1.61		Li				99.99		Goodfellow

								Co		6Li		2.39		3.70		Li		n/a		99.995		Alfa Aesar

								Cu		6Li		4.07		0.61		Li		<.001		99.9999		Alfa Aesar

								Nb		6Li		28.86		22.85		Li				99.9		Goodfellow

								Ni		6Li		-14.40		31.88		Li				99.98		Goodfellow

								Pt		6Li		-0.22		2.55		Li				99.99		Goodfellow

								Ta		6Li		131.49		18.64		Li				99.9		Goodfellow

								Au		10B		32.95		5.45		B				99.99		Goodfellow

								Co		10B		10.18		4.77		B		1		99.995		Alfa Aesar

								Cu		10B		4.10		3.96		B		<.001		99.9999		Alfa Aesar

								Nb		10B		761.29		45.47		B				99.9		Goodfellow

								Ni		10B		376.16		35.03		B				99.98		Goodfellow

								Pt		10B		5.90		1.83		B				99.99		Goodfellow

								Ta		10B		287.38		50.18		B				99.9		Goodfellow

								*See PPM Calc Worksheet





7Be per uC Final

		Co-A  99.995		Co-A  99.995		0.949400803		0.3906		2.5233613595		2.5233613595

		Ni-G  99.98		Ni-G  99.98		17.154013191		0.0000001		18.7095210549		18.7095210549

		Cu-A 99.9999		Cu-A 99.9999		0.3401632284		0.3401632284		2.1177390073		2.1177390073

		Nb-G   99.9		Nb-G   99.9		14.5653010665		14.5653010665		28.1748588006		28.1748588006

		Ta-G    99.9		Ta-G    99.9		21.572010679		21.572010679		43.7690233933		43.7690233933

		Pt-G  99.99		Pt-G  99.99		4.1913413751		0.000001		2.1628887017		2.1628887017

		Au-G 99.99		Au-G 99.99		1.7764903964		1.7764903964		5.4892160519		5.4892160519



Deuteron Irradiation

Proton Irradiation

Test Material

N(7Be)/uC

0.3907967098

5.3870233604

0.00001

200.8986794165

2.2642926345

2.1949013787

21.7

471.697401328

152.1817031275

250.6297649066

0.00001

6.9834445663

6.9642783024

33.1871915031



7Be per Ni(cont)

		Au		Au		0		0		0		0

		Co		Co		0		0		0		0

		Cu		Cu		0		0		0		0

		Nb		Nb		0		0		0		0

		Ni		Ni		0		0		0		0

		Pt		Pt		0		0		0		0

		Ta		Ta		0		0		0		0



Deuteron Irradiated

Proton Irradiated

Target

7Be/N(p or d)

7Be/N(p or d) Contaminant Production

0

0

0

0

0

0

0

0.0000000001

-0

0

-0

0

0

0



7Be per Ni(alpha) Log

		Au		Au		5.6768321677262E-16		5.6768321677262E-16		1.76312540299076E-16		1.76312540299076E-16

		Co		Co		6.9956119097921E-16		6.9956119097921E-16		8.10498707248605E-17		8.10498707248605E-17

		Cu		Cu		1.2586345094745E-16		1.2586345094745E-16		6.80213605239523E-17		6.80213605239523E-17

		Nb		Nb		0		0		9.12676597235076E-16		9.12676597235076E-16

		Ni		Ni		0		0		5.99049836073443E-16		5.99049836073443E-16

		Pt		Pt		0		0		6.92146554156653E-17		6.92146554156653E-17

		Ta		Ta		0		0		0		0



Deuteron Irradiated

Proton Irradiated

Target

7Be/N(alpha)

7Be/N(alpha) Contaminant Production

0

0

4.51869668814323E-16

1.73030131140351E-16

8.37808620047145E-16

7.04998007232929E-17

0

0

-0

0

-9.53383111674193E-17

2.2347738415254E-16

0

0



7Be per Ni(alpha)

		Au		Au		5.6768321677262E-16		5.6768321677262E-16		1.76312540299076E-16		1.76312540299076E-16

		Co		Co		6.9956119097921E-16		6.9956119097921E-16		8.10498707248605E-17		8.10498707248605E-17

		Cu		Cu		1.2586345094745E-16		1.2586345094745E-16		6.80213605239523E-17		6.80213605239523E-17

		Nb		Nb		0		0		9.12676597235076E-16		9.12676597235076E-16

		Ni		Ni		0		0		5.99049836073443E-16		5.99049836073443E-16

		Pt		Pt		0		0		6.92146554156653E-17		6.92146554156653E-17

		Ta		Ta		0		0		0		0



Deuteron Irradiated

Proton Irradiated

Target

7Be/N(alpha)

7Be/N(alpha) Contaminant Production

0

0

4.51869668814323E-16

1.73030131140351E-16

8.37808620047145E-16

7.04998007232929E-17

0

0

-0

0

-9.53383111674193E-17

2.2347738415254E-16

0

0



Ratio (100torr)

		Au		Au		0.0000177401		0.0000177401		0.0000055098		0.0000055098

		Co		Co		0.0000218613		0.0000218613		0.0000025328		0.0000025328

		Cu		Cu		0.0000039332		0.0000039332		0.0000021257		0.0000021257

		Nb		Nb		0.0001498725		0.0001498725		0.0000285211		0.0000285211

		Ni		Ni		0.0001797952		0.0001797952		0.0000187203		0.0000187203

		Pt		Pt		0.000034759		0.000034759		0.000002163		0.000002163

		Ta		Ta		0.0002087143		0.0002087143		0.0000436796		0.0000436796



D Irradiated

P Irradiated

Ratio

Target

Ratio 7Be/Ni Production 100torr

0.0000695455

0.0000333114

0.0000141209

0.0000054072

0.0000261815

0.0000022031

0.0002188614

0.0004774948

-0.0000811786

0.0002010145

-0.0000029793

0.0000069837

0.0014723941

0.0002501175



Ratio (300torr)

		Au		Au		0.0000059134		0.0000059134		0.0000018366		0.0000018366

		Co		Co		0.0000072871		0.0000072871		0.0000008443		0.0000008443

		Cu		Cu		0.0000013111		0.0000013111		0.0000007086		0.0000007086

		Nb		Nb		0.0000499575		0.0000499575		0.000009507		0.000009507

		Ni		Ni		0.0000599317		0.0000599317		0.0000062401		0.0000062401

		Pt		Pt		0.0000115863		0.0000115863		0.000000721		0.000000721

		Ta		Ta		0.0000695714		0.0000695714		0.0000145599		0.0000145599



D Irradiated

P Irradiated

Target

Ratio

Ratio 7Be/Ni production 300torr

0.0000231818

0.0000111038

0.000004707

0.0000018024

0.0000087272

0.0000007344

0.0000729538

0.0001591649

-0.0000270595

0.0000670048

-0.0000009931

0.0000023279

0.000490798

0.0000833725



Beam Cont Data

		

		Date		Beam		Term. Volt		Notes				Mass		NMR (MHz)		Flap Current (nA)		Ion

		3-Jul-03		Deuterium		0.770MV						1		5.302		940

												2		7.492		15100

												3		9.172		770

												4		10.567		2300

												5		11.810		56

												6		12.953		92-110

												7		13.990		<1

		8-Jul-03		Deuterium		0.750MV						1		5.302		1500

												2		7.495		10500

												3		9.172		1950

												4		10.567		2350

												5		11.810		165

												6		12.953		122

		8-Jul-03		Deuterium		0.750MV		Higher needle valve				1		5.302		2400

								setting (2.66)				2		7.495		9000

												3		9.172		1030

												4		10.567		1370

												5		11.810		245

												6		12.953		205

		8-Jul-03		Deuterium		0.752MV		Lower needle valve				1		5.302		78

								setting (2.44)				2		7.495		210

												3		9.172		80

												4		10.567		86

												5		11.810		6

												6		12.953		4

		8-Jul-03		Deuterium		0.756MV		Initial needle valve				1		5.302		1700

								setting (2.56)				2		7.495		11500

		8-Jul-03		Alpha		1.535MV						1		7.500		210

												2		10.601		320

												3		12.972		140

												4		14.944		5800

												5		16.702		0.66

												6		18.302		93

												7		19.785		<1

												8		21.127		1.5

		9-Jul-03		Alpha		1.536MV		12C Foil at HE end						7.44411		17000

														7.46666		20000

														7.49517		60000

														14.94428		3500

														15.00443		6500

		Date		Beam		Term. Volt		Notes				Mass		NMR (MHz)		Flap Current (nA)		Ion

		10-Jul-03		Alpha		1.535MV		No Gas Manifold						14.944		1500		4He+

								12C Foil at HE end						14.993		1

														14.907		12

														14.907		1

														7.499		35		4He++

														7.456		100

														6.914		.3-1

														10.605		28

														10.059		0.8

		10-Jul-03		Alpha		1.535MV		No Gas Manifold

								12C Foil removed						7.456		8

														7.457		8

														7.499		58		4He++

														10.567		60

														10.605		60

														14.884		20

														14.907		20

														14.944		6500		4He+

														14.990		5

														29.873		700

		TIS NMR calculated settings for 1.5MeV Alpha Beam

		Ion		ME/Q^2		NMR (MHz)

		16O++++		1		7.46794

		4He++		1		7.47163		*doubly ionized at foil

		D2++		1		7.49901

		H+		1		7.49965

		16O+++		1.3		9.95743

		4He++		1.4		10.56757		*doubly ionized at source

		D+		1.4		10.6013

		H2+		2		10.60393

		3He+		3		12.97258

		HD+		3		12.98408

		16O++		2		14.9364

		4He+		4		14.94428

		D2+		4		14.99097

		DH2+		4		14.99385

		16O+		16		29.8733





Beam Cont Graph

		7.456

		7.457

		7.499

		10.567

		10.605

		14.884

		14.907

		14.944

		14.99

		29.873



NMR (MHz)

Current (nA)

Beam Contamination, Gas Manifold Out

8

8

58

60

60

20

20

6500

5

700



PPM Calc. (2)

						Ni		No				7Be/Ni		Error		Beam		Mean		C.Sec		Corrected		C. Sec		Delta		dE/dx		dE/dx		x				Nt		Error		Ratio		Error		PPB

						(ions)		(atoms)				(atoms/ion)				Energy		Energy		(mb)		C. Sec		(cm^2)		E		(MeV/mm)		(MeV/cm)		(cm)		x*sigma		(atms/cm3)				(atoms)				(mass)

		Au		d		2.20E+18		2.45E+06		6.24E+05		1.11E-12		2.84E-13		1.50		1.43		100		150		1.5E-25		0.14		1.40E+02		1.40E+03		1.0E-04		1.5E-29		1.22E+16		3.12E+15		2.07E-07		5.28E-08		6.3049576891		1.608306891

																1.36		1.29		100		150		1.5E-25		0.14		1.44E+02		1.44E+03		1.0E-04		1.5E-29		Nt		Error		Ratio

																1.22		1.14		100		150		1.5E-25		0.15		1.54E+02		1.54E+03		1.0E-04		1.5E-29		(gr/cm3)				(mass)

																1.06		0.98		100		150		1.5E-25		0.17		1.67E+02		1.67E+03		1.0E-04		1.5E-29		0.0000001217		0.000000031		6.30E-09		1.61E-09

																0.89		0.81		100		150		1.5E-25		0.17		1.74E+02		1.74E+03		1.0E-04		1.5E-29

																0.72		0.62		80		120		1.2E-25		0.19		1.92E+02		1.92E+03		1.0E-04		1.2E-29

																0.53		0.32		42		29		2.9E-26		0.42		2.12E+02		2.12E+03		1.0E-04		2.9E-30

																0.32		0.21		42		11		1.1E-26		0.21		2.12E+02		2.12E+03		1.0E-04		1.1E-30

																0.10		0.05		15		2		1.6E-27		0.10		2.24E+02		2.24E+03		6.8E-05		1.1E-31

		Co		d		2.81E+18		6.35E+05		9.83E+05		2.26E-13		3.50E-13		1.50		1.42		100		150		1.5E-25		0.16		1.33E+02		1.33E+03		1.2E-04		1.8E-29		2.13E+15		3.31E+15		2.35E-08		3.64E-08		2.390062483		3.7001708071

																1.34		1.27		100		150		1.5E-25		0.15		1.31E+02		1.31E+03		1.2E-04		1.8E-29		Nt		Error		Ratio		Error

																1.19		1.11		100		150		1.5E-25		0.16		1.36E+02		1.36E+03		1.2E-04		1.8E-29		(gr/cm3)				(mass)

																1.03		0.95		100		150		1.5E-25		0.17		1.46E+02		1.46E+03		1.2E-04		1.8E-29		0.0000000213		0.0000000329		2.39E-09		3.70E-09

																0.86		0.77		100		150		1.5E-25		0.18		1.52E+02		1.52E+03		1.2E-04		1.8E-29

																0.68		0.59		80		120		1.2E-25		0.19		1.66E+02		1.66E+03		1.2E-04		1.4E-29

																0.49		0.24		23		35		3.45E-26		0.54		1.83E+02		1.83E+03		1.2E-04		4.0E-30

		Cu		d		3.55E+18		1.49E+06		2.24E+05		4.19E-13		6.29E-14		1.50		1.42		100		150		1.5E-25		0.16		1.23E+02		1.23E+03		1.3E-04		2.0E-29		3.65E+15		5.48E+14		4.32E-08		6.48E-09		4.0744340236		0.6120996068

																1.34		1.25		100		150		1.5E-25		0.17		1.31E+02		1.31E+03		1.3E-04		2.0E-29		Nt		Error		Ratio		Error

																1.17		1.08		100		150		1.5E-25		0.18		1.36E+02		1.36E+03		1.3E-04		2.0E-29		(gr/cm3)				(mass)

																0.99		0.89		100		150		1.5E-25		0.19		1.46E+02		1.46E+03		1.3E-04		2.0E-29		0.0000000363		0.0000000055		4.07E-09		6.12E-10

																0.79		0.69		100		150		1.5E-25		0.21		1.59E+02		1.59E+03		1.3E-04		2.0E-29

																0.58		0.48		65		98		9.75E-26		0.21		1.62E+02		1.62E+03		1.3E-04		1.3E-29

																0.37		0.18		15		23		2.25E-26		0.54		1.83E+02		1.83E+03		1.3E-04		3.0E-30

		Nb		d		1.20E+18		4.20E+06		2.88E+06		3.50E-12		2.40E-12		1.5		1.47				150		1.5E-25		0.05		1.06E+02		1.06E+03		4.8E-05		7.2E-30		2.48E+16		1.97E+16		4.47E-07		3.54E-07		28.8648771493		22.8457786951

																1.45		1.42				150		1.5E-25		0.05		1.06E+02		1.06E+03		4.8E-05		7.2E-30		Nt		Error		Ratio		Error

																1.40		1.37				150		1.5E-25		0.05		1.10E+02		1.10E+03		4.8E-05		7.2E-30		(gr/cm3)				(mass)

																1.34		1.32				150		1.5E-25		0.05		1.10E+02		1.10E+03		4.8E-05		7.2E-30		0.0000002474		0.0000001958		2.89E-08		2.28E-08

																1.29		1.26				150		1.5E-25		0.06		1.15E+02		1.15E+03		4.8E-05		7.2E-30

																1.24		1.21				150		1.5E-25		0.06		1.15E+02		1.15E+03		4.8E-05		7.2E-30

																1.18		1.15				150		1.5E-25		0.06		1.20E+02		1.20E+03		4.8E-05		7.2E-30

																1.12		1.09				150		1.5E-25		0.06		1.26E+02		1.26E+03		4.8E-05		7.2E-30

																1.06		1.03				150		1.5E-25		0.06		1.26E+02		1.26E+03		4.8E-05		7.2E-30

																1.00		0.97				150		1.5E-25		0.06		1.32E+02		1.32E+03		4.8E-05		7.2E-30

																0.94		0.91				150		1.5E-25		0.06		1.32E+02		1.32E+03		4.8E-05		7.2E-30

																0.87		0.84				150		1.5E-25		0.07		1.40E+02		1.40E+03		4.8E-05		7.2E-30

																0.81		0.77				150		1.5E-25		0.07		1.48E+02		1.48E+03		4.8E-05		7.2E-30

																0.74		0.70				150		1.5E-25		0.07		1.48E+02		1.48E+03		4.8E-05		7.2E-30

																0.67		0.63				145		1.45E-25		0.08		1.58E+02		1.58E+03		4.8E-05		7.0E-30

																0.59		0.55				120		1.2E-25		0.08		1.70E+02		1.70E+03		4.8E-05		5.8E-30

																0.51		0.46				80		8E-26		0.09		1.84E+02		1.84E+03		4.8E-05		3.8E-30

																0.42		0.37				52		5.2E-26		0.10		2.01E+02		2.01E+03		4.8E-05		2.5E-30

																0.32		0.27				29		2.9E-26		0.11		2.20E+02		2.20E+03		4.8E-05		1.4E-30		Nt		Error		Ratio		Error		PPB

																0.22		0.11				11		1.1E-26		0.22		2.34E+02		2.34E+03		4.8E-05		5.3E-31		(atms/cm3)				(atoms)				(mass)

		Ni		d		1.20E+18		-1.56E+06		3.45E+06		-1.30E-12		2.88E-12		1.5		1.47		100		150		1.5E-25		0.06		1.33E+02		1.33E+03		4.2E-05		6.3E-30		-1.29E+16		2.85E+16		-1.41E-07		3.13E-07		-14.3950071024		31.882225942

																1.44		1.42		100		150		1.5E-25		0.06		1.33E+02		1.33E+03		4.2E-05		6.3E-30		Nt		Error		Ratio

																1.39		1.36		100		150		1.5E-25		0.06		1.37E+02		1.37E+03		4.2E-05		6.3E-30		(gr/cm3)				(mass)

																1.33		1.30		100		150		1.5E-25		0.06		1.37E+02		1.37E+03		4.2E-05		6.3E-30		-0.0000001281		0.0000002838		-1.44E-08		3.19E-08

																1.27		1.24		100		150		1.5E-25		0.06		1.42E+02		1.42E+03		4.2E-05		6.3E-30

																1.21		1.18		100		150		1.5E-25		0.06		1.48E+02		1.48E+03		4.2E-05		6.3E-30

																1.15		1.12		100		150		1.5E-25		0.06		1.48E+02		1.48E+03		4.2E-05		6.3E-30

																1.09		1.05		100		150		1.5E-25		0.06		1.54E+02		1.54E+03		4.2E-05		6.3E-30

																1.02		0.99		100		150		1.5E-25		0.07		1.60E+02		1.60E+03		4.2E-05		6.3E-30

																0.95		0.92		100		150		1.5E-25		0.07		1.60E+02		1.60E+03		4.2E-05		6.3E-30

																0.89		0.85		100		150		1.5E-25		0.07		1.67E+02		1.67E+03		4.2E-05		6.3E-30

																0.82		0.78		100		150		1.5E-25		0.07		1.74E+02		1.74E+03		4.2E-05		6.3E-30

																0.74		0.70		100		150		1.5E-25		0.08		1.83E+02		1.83E+03		4.2E-05		6.3E-30

																0.67		0.63		100		145		1.45E-25		0.08		1.83E+02		1.83E+03		4.2E-05		6.1E-30

																0.59		0.55		100		120		1.2E-25		0.08		1.92E+02		1.92E+03		4.2E-05		5.1E-30

																0.51		0.47		100		80		8E-26		0.08		2.01E+02		2.01E+03		4.2E-05		3.4E-30

																0.42		0.38		100		52		5.2E-26		0.09		2.10E+02		2.10E+03		4.2E-05		2.2E-30

																0.33		0.29		100		29		2.9E-26		0.09		2.18E+02		2.18E+03		4.2E-05		1.2E-30

																0.24		0.19		100		11		1.1E-26		0.09		2.24E+02		2.24E+03		4.2E-05		4.6E-31

																0.15		0.07		100		4		3.8E-27		0.15		2.25E+02		2.25E+03		4.2E-05		1.6E-31

		Pt		d		1.40E+18		-6.67E+04		7.79E+05		-4.77E-14		5.56E-13		1.5		1.42		100		150		1.5E-25		0.15		1.52E+02		1.52E+03		1.0E-04		1.5E-29		-4.71E+14		5.50E+15		-8.49E-09		9.91E-08		-0.2189803146		2.554791512

																1.35		1.27		100		150		1.5E-25		0.16		1.61E+02		1.61E+03		1.0E-04		1.5E-29		Nt		Error		Ratio		Error

																1.19		1.10		100		150		1.5E-25		0.17		1.66E+02		1.66E+03		1.0E-04		1.5E-29		(gr/cm3)				(mass)

																1.02		0.93		100		150		1.5E-25		0.18		1.78E+02		1.78E+03		1.0E-04		1.5E-29		-0.0000000047		0.0000000548		-2.19E-10		2.55E-09

																0.84		0.75		100		150		1.5E-25		0.19		1.93E+02		1.93E+03		1.0E-04		1.5E-29

																0.65		0.65		100		150		1.5E-25		0.21		2.07E+02		2.07E+03		1.0E-04		1.5E-29

																0.65		0.55		50		75		7.5E-26		0.44		2.31E+02		2.31E+03		1.1E-04		8.6E-30

																0.44		0.22		15		23		2.25E-26		0.44		2.31E+02		2.31E+03		1.1E-04		2.6E-30

		Ta		d		1.20E+18		2.83E+07		4.01E+06		2.36E-11		3.34E-12		1.5		1.44		100		150		1.5E-25		0.13		1.27E+02		1.27E+03		1.0E-04		1.5E-29		2.19E+17		3.11E+16		3.97E-06		5.60E-07		131.4911776699		18.6390941263

																1.37		1.31		100		150		1.5E-25		0.13		1.31E+02		1.31E+03		1.0E-04		1.5E-29		Nt		Error		Ratio		Error

																1.24		1.17		100		150		1.5E-25		0.14		1.39E+02		1.39E+03		1.0E-04		1.5E-29		(gr/cm3)				(mass)

																1.10		1.03		100		150		1.5E-25		0.14		1.43E+02		1.43E+03		1.0E-04		1.5E-29		0.0000021828		0.0000003094		1.31E-07		1.86E-08

																0.96		0.89		100		150		1.5E-25		0.15		1.48E+02		1.48E+03		1.0E-04		1.5E-29

																0.81		0.73		90		135		1.35E-25		0.16		1.60E+02		1.60E+03		1.0E-04		1.4E-29

																0.65		0.57		80		120		1.2E-25		0.17		1.67E+02		1.67E+03		1.0E-04		1.2E-29

																0.49		0.39		42		63		6.3E-26		0.18		1.85E+02		1.85E+03		1.0E-04		6.3E-30

																0.30		0.15		7		11		1.05E-26		0.30		2.10E+02		2.10E+03		7.0E-05		7.3E-31

		Au		p		7.10E+17		3.78E+06		6.26E+05		5.33E-12		4.05E-13		1.5		1.48		160		310		3.1E-25		0.05		1.02E+02		1.02E+03		4.8E-05		1.5E-29		3.83E+16		6.34E+15		6.49E-07		1.14E-07		32.9456282029		5.4483563428

																1.45		1.43		180		300		3E-25		0.05		1.02E+02		1.02E+03		4.8E-05		1.5E-29		Nt		Error		Ratio		Error

																1.40		1.38		200		280		2.8E-25		0.05		1.06E+02		1.06E+03		4.8E-05		1.4E-29		(gr/cm3)				(mass)

																1.35		1.32		200		250		2.5E-25		0.05		1.06E+02		1.06E+03		4.8E-05		1.2E-29		0.0000006362		0.0000001052		3.29E-08		5.45E-09

																1.30		1.27		180		240		2.4E-25		0.05		1.09E+02		1.09E+03		4.8E-05		1.2E-29

																1.25		1.22		100		220		2.2E-25		0.05		1.09E+02		1.09E+03		4.8E-05		1.1E-29

																1.19		1.17		65		215		2.15E-25		0.05		1.13E+02		1.13E+03		4.8E-05		1.0E-29

																1.14		1.11				190		1.9E-25		0.05		1.13E+02		1.13E+03		4.8E-05		9.2E-30

																1.08		1.06				170		1.7E-25		0.06		1.17E+02		1.17E+03		4.8E-05		8.2E-30

																1.03		1.00				160		1.6E-25		0.06		1.24E+02		1.24E+03		4.8E-05		7.7E-30

																0.97		0.94				131		1.31E-25		0.06		1.24E+02		1.24E+03		4.8E-05		6.3E-30

																0.91		0.88				115		1.15E-25		0.06		1.30E+02		1.30E+03		4.8E-05		5.6E-30

																0.85		0.81				100		1E-25		0.06		1.30E+02		1.30E+03		4.8E-05		4.8E-30

																0.78		0.75				69		6.9E-26		0.07		1.37E+02		1.37E+03		4.8E-05		3.3E-30

																0.72		0.68				51		5.1E-26		0.07		1.45E+02		1.45E+03		4.8E-05		2.5E-30

																0.65		0.61				37		3.7E-26		0.07		1.45E+02		1.45E+03		4.8E-05		1.8E-30

																0.58		0.54				20		2E-26		0.07		1.55E+02		1.55E+03		4.8E-05		9.7E-31

																0.50		0.46				10		1E-26		0.08		1.67E+02		1.67E+03		4.8E-05		4.8E-31

																0.42		0.33		18		6		6E-27		0.18		1.83E+02		1.83E+03		4.8E-05		2.9E-31

																0.24		0.12		1.5		0.4		4E-28		0.24		2.13E+02		2.13E+03		4.8E-05		1.9E-32

		Co		p		3.44E+18		2.98E+06		1.40E+06		8.65E-13		4.05E-13		1.50		1.45		150		280		2.8E-25		0.10		8.82E+01		8.82E+02		1.2E-04		3.3E-29		5.46E+15		2.55548841987831E+15		6.00E-08		2.81E-08		10.1791747452		4.7672842491

																1.40		1.34		180		240		2.4E-25		0.11		9.18E+01		9.18E+02		1.2E-04		2.8E-29		Nt		Error		Ratio		Error

																1.29		1.23		200		220		2.2E-25		0.11		9.58E+01		9.58E+02		1.2E-04		2.6E-29		(gr/cm3)				(mass)

																1.18		1.12		200		180		1.8E-25		0.12		1.00E+02		1.00E+03		1.2E-04		2.1E-29		0.0000000906		0.0000000424		1.02E-08		4.77E-09

																1.06		1.00		180		160		1.6E-25		0.12		1.05E+02		1.05E+03		1.2E-04		1.9E-29

																0.94		0.86		130		140		1.4E-25		0.15		1.29E+02		1.29E+03		1.2E-04		1.7E-29

																0.78		0.70		100		70		7E-26		0.17		1.39E+02		1.39E+03		1.2E-04		8.4E-30

																0.62		0.53		70		40		4E-26		0.18		1.50E+02		1.50E+03		1.2E-04		4.7E-30

																0.44		0.33		70		15		1.5E-26		0.21		1.82E+02		1.82E+03		1.2E-04		1.8E-30

																0.23		0.11		50		5		5E-27		0.23		2.24E+02		2.24E+03		1.2E-04		5.8E-31

		Cu		p		3.67E+18		1.29E+06		1.25E+06		3.52E-13		3.40E-13		1.50		1.45		150		280		2.8E-25		0.10		8.43E+01		8.43E+02		1.2E-04		3.3E-29		2.20E+15		2.12493706925595E+15		2.61E-08		2.51E-08		4.0999923129		3.9551991455

																1.40		1.35		160		240		2.4E-25		0.10		8.77E+01		8.77E+02		1.2E-04		2.9E-29		Nt		Error		Ratio		Error

																1.30		1.24		200		220		2.2E-25		0.11		9.15E+01		9.15E+02		1.2E-04		2.6E-29		(gr/cm3)				(mass)

																1.19		1.13		200		180		1.8E-25		0.12		1.00E+02		1.00E+03		1.2E-04		2.1E-29		0.0000000366		0.0000000353		4.10E-09		3.96E-09

																1.07		1.01		180		160		1.6E-25		0.12		1.01E+02		1.01E+03		1.2E-04		1.9E-29

																0.95		0.88		130		140		1.4E-25		0.13		1.13E+02		1.13E+03		1.2E-04		1.7E-29

																0.81		0.74		65		70		7E-26		0.14		1.19E+02		1.19E+03		1.2E-04		8.3E-30

																0.67		0.60		30		40		4E-26		0.15		1.27E+02		1.27E+03		1.2E-04		4.8E-30

																0.52		0.43		18		10		1E-26		0.17		1.46E+02		1.46E+03		1.2E-04		1.2E-30

																0.35		0.17		5		5		5E-27		0.35		1.59E+02		1.59E+03		1.2E-04		6.0E-31

		Nb		p		1.00E+18		7.64E+07		4.56E+06		7.64E-11		4.56E-12		1.5		1.48		160		310		3.1E-25		0.05		6.96E+01		6.96E+02		6.8E-05		2.1E-29		3.93E+17		2.35E+16		7.07E-06		2.78E-07		761.2934198605		45.4651081653

																1.45		1.43		180		300		3E-25		0.05		6.96E+01		6.96E+02		6.8E-05		2.0E-29		Nt		Error		Ratio		Error

																1.41		1.38		200		280		2.8E-25		0.05		7.23E+01		7.23E+02		6.8E-05		1.9E-29		(gr/cm3)				(mass)

																1.36		0.97		180		250		2.5E-25		0.05		7.23E+01		7.23E+02		6.8E-05		1.7E-29		0.0000065243		0.0000003896		7.61E-07		4.55E-08

																1.31		0.90				240		2.4E-25		0.05		7.53E+01		7.53E+02		6.8E-05		1.6E-29

																1.26		0.83				220		2.2E-25		0.05		7.53E+01		7.53E+02		6.8E-05		1.5E-29

																1.21		0.75				215		2.15E-25		0.05		7.87E+01		7.87E+02		6.8E-05		1.5E-29

																1.15		1.33				190		1.9E-25		0.05		7.87E+01		7.87E+02		6.8E-05		1.3E-29

																1.10		1.28				170		1.7E-25		0.06		8.25E+01		8.25E+02		6.8E-05		1.2E-29

																1.04		1.22				160		1.6E-25		0.06		9.01E+01		9.01E+02		6.8E-05		1.1E-29

																0.98		1.17				131		1.31E-25		0.06		9.01E+01		9.01E+02		6.8E-05		8.9E-30

																0.92		1.11				115		1.15E-25		0.06		9.58E+01		9.58E+02		6.8E-05		7.8E-30

																0.86		1.05				100		1E-25		0.06		9.58E+01		9.58E+02		6.8E-05		6.8E-30

																0.79		0.99				69		6.9E-26		0.07		1.03E+02		1.03E+03		6.8E-05		4.7E-30

																0.72		0.93				51		5.1E-26		0.07		1.11E+02		1.11E+03		6.8E-05		3.5E-30

																0.65		0.86				37		3.7E-26		0.07		1.11E+02		1.11E+03		6.8E-05		2.5E-30

																0.57		0.79		130		20		2E-26		0.08		1.20E+02		1.20E+03		6.8E-05		1.4E-30

																0.49		0.72		100		10		1E-26		0.09		1.33E+02		1.33E+03		6.8E-05		6.8E-31

																0.40		0.64		30		6		6E-27		0.10		1.49E+02		1.49E+03		6.8E-05		4.1E-31

																0.30		0.56		3.5		0.4		4E-28		0.30		1.70E+02		1.70E+03		6.8E-05		2.7E-32

		Ni		p		9.90E+17		3.18E+07		2.97E+06		3.22E-11		3.00E-12		1.5		1.48		160		310		3.1E-25		0.05		8.94E+01		8.94E+02		5.6E-05		1.7E-29		2.02E+17		1.88E+16		2.21E-06		2.22E-07		376.163302532		35.0259481841

																1.45		1.43		180		300		3E-25		0.05		8.94E+01		8.94E+02		5.6E-05		1.7E-29		Nt		Error		Ratio		Error

																1.40		1.38		200		280		2.8E-25		0.05		9.29E+01		9.29E+02		5.6E-05		1.6E-29		(gr/cm3)				(mass)

																1.35		1.32		180		250		2.5E-25		0.05		9.69E+01		9.69E+02		5.6E-05		1.4E-29		0.0000033479		0.0000003117		3.76E-07		3.50E-08

																1.30		1.27		100		240		2.4E-25		0.05		9.69E+01		9.69E+02		5.6E-05		1.3E-29

																1.24		1.21		65		220		2.2E-25		0.06		1.01E+02		1.01E+03		5.6E-05		1.2E-29		Nt		Error		Ratio		Error		PPM

																1.19		1.16		18		215		2.15E-25		0.06		1.01E+02		1.01E+03		5.6E-05		1.2E-29		(atms/cm3)				(atoms)				(mass)

																1.13		1.10				190		1.9E-25		0.06		1.06E+02		1.06E+03		5.6E-05		1.1E-29

																1.07		1.04				170		1.7E-25		0.06		1.06E+02		1.06E+03		5.6E-05		9.4E-30

																1.01		0.98				160		1.6E-25		0.06		1.14E+02		1.14E+03		5.6E-05		8.9E-30

																0.95		0.92				131		1.31E-25		0.06		1.14E+02		1.14E+03		5.6E-05		7.3E-30

																0.88		0.85				115		1.15E-25		0.07		1.21E+02		1.21E+03		5.6E-05		6.4E-30

																0.82		0.78				100		1E-25		0.07		1.29E+02		1.29E+03		5.6E-05		5.6E-30

																0.75		0.71				69		6.9E-26		0.07		1.29E+02		1.29E+03		5.6E-05		3.8E-30

																0.67		0.64				51		5.1E-26		0.08		1.38E+02		1.38E+03		5.6E-05		2.8E-30

																0.60		0.56				37		3.7E-26		0.08		1.48E+02		1.48E+03		5.6E-05		2.1E-30

																0.52		0.47				20		2E-26		0.09		1.60E+02		1.60E+03		5.6E-05		1.1E-30

																0.43		0.38				10		1E-26		0.10		1.75E+02		1.75E+03		5.6E-05		5.6E-31

																0.33		0.28				6		6E-27		0.11		1.92E+02		1.92E+03		5.6E-05		3.3E-31

																0.22		0.11		1.5		0.4		4E-28		0.22		2.06E+02		2.06E+03		5.6E-05		2.2E-32

		Pt		p		9.60E+17		1.07E+06		3.32E+05		1.12E-12		3.46E-13		1.5		1.44		150		280		2.8E-25		0.12		1.13E+02		1.13E+03		1.1E-04		3.1E-29		7.63E+15		2.36E+15		1.15E-07		2.79E-08		5.9038950115		1.828230693

																1.38		1.31		160		240		2.4E-25		0.13		1.16E+02		1.16E+03		1.1E-04		2.7E-29		Nt		Error		Ratio		Error

																1.25		1.18		200		230		2.3E-25		0.13		1.20E+02		1.20E+03		1.1E-04		2.6E-29		(gr/cm3)				(mass)

																1.11		1.04		200		180		1.8E-25		0.14		1.29E+02		1.29E+03		1.1E-04		2.0E-29		0.0000001266		0.0000000392		5.90E-09		1.83E-09

																0.97		0.89		180		155		1.55E-25		0.15		1.36E+02		1.36E+03		1.1E-04		1.7E-29

																0.82		0.74		100		140		1.4E-25		0.17		1.49E+02		1.49E+03		1.1E-04		1.6E-29

																0.65		0.57		30		75		7.5E-26		0.17		1.57E+02		1.57E+03		1.1E-04		8.3E-30

																0.48		0.24		1.5		20		2E-26		0.48		1.78E+02		1.78E+03		1.1E-04		2.2E-30

		Ta		p		9.40E+17		3.76E+07		6.57E+06		4.00E-11		6.99E-12		1.5		1.48		150		310		3.1E-25		0.25		9.11E+01		9.11E+02		4.4E-05		1.4E-29		2.87E+17		5.02E+16		5.20E-06		5.94E-07		287.3838897548		50.1792904969

																1.46		1.43		160		300		3E-25		0.05		1.13E+02		1.13E+03		4.4E-05		1.3E-29		Nt		Error		Ratio		Error

																1.41		1.38		200		280		2.8E-25		0.05		1.16E+02		1.16E+03		4.4E-05		1.2E-29		(gr/cm3)				(mass)

																1.36		1.33		180		270		2.7E-25		0.05		1.16E+02		1.16E+03		4.4E-05		1.2E-29		0.0000047706		0.000000833		2.87E-07		5.02E-08

																1.31		1.28		130		251		2.51E-25		0.05		1.20E+02		1.20E+03		4.4E-05		1.1E-29

																1.25		1.23		100		245		2.45E-25		0.05		1.20E+02		1.20E+03		4.4E-05		1.1E-29

																1.20		1.17				221		2.21E-25		0.06		1.24E+02		1.24E+03		4.4E-05		9.8E-30

																1.14		1.12				200		2E-25		0.06		1.29E+02		1.29E+03		4.4E-05		8.9E-30

																1.09		1.06				191		1.91E-25		0.06		1.29E+02		1.29E+03		4.4E-05		8.5E-30

																1.03		1.00				165		1.65E-25		0.06		1.36E+02		1.36E+03		4.4E-05		7.3E-30

																0.97		0.94				161		1.61E-25		0.06		1.36E+02		1.36E+03		4.4E-05		7.1E-30

																0.91		0.88				131		1.31E-25		0.06		1.42E+02		1.42E+03		4.4E-05		5.8E-30

																0.85		0.82		65		115		1.15E-25		0.06		1.42E+02		1.42E+03		4.4E-05		5.1E-30

																0.78		0.75				101		1.01E-25		0.07		1.49E+02		1.49E+03		4.4E-05		4.5E-30

																0.72		0.68				69		6.9E-26		0.07		1.57E+02		1.57E+03		4.4E-05		3.1E-30

																0.65		0.61				51		5.1E-26		0.07		1.57E+02		1.57E+03		4.4E-05		2.3E-30

																0.58		0.54				37		3.7E-26		0.07		1.66E+02		1.66E+03		4.4E-05		1.6E-30

																0.50		0.47				20		2E-26		0.08		1.78E+02		1.78E+03		4.4E-05		8.9E-31

																0.43		0.40				10		1E-26		0.05		1.16E+02		1.16E+03		4.4E-05		4.4E-31

																0.37		0.19		18		9.4		9.4E-27		0.37		1.93E+02		1.93E+03		4.4E-05		4.2E-31





Cont. v Purity

		99.99		99.99		1.61		1.61		5.45		5.45

		99.995		99.995		3.7		3.7		4.77		4.77

		99.9999		99.9999		0.61		0.61		3.96		3.96

		99.9		99.9		22.85		22.85		45.47		45.47

		99.98		99.98		31.88		31.88		35.03		35.03

		99.99		99.99		2.55		2.55		1.83		1.83

		99.9		99.9		18.64		18.64		50.18		50.18



6Li Contamination

10B Contamination

Purity

Contamination (ppm)

Measured Contamination vs. Listed Purity

6.3

32.95

2.39

10.18

4.07

4.1

28.86

761.29

-14.4

376.16

-0.22

5.9

131.49

287.38



Results (2)

						Peak Data				Corrections												Measured Activity				N(t)						Extrapolation to N(0)												7Be/N(4He)				7Be/N(d or p)				Ratio		100torr		Ratio		300torr																		Test		Beam		Patrick		Jeff		Discr.		Patrick		Jeff		Discr.		Patrick		Jeff		Discr.		Patrick		Jeff		Discr.		Patrick		Jeff		Discr.

																																				Incident		Equivelent		Target		Activity		Target		Activity		Target		Activity		Target		Activity																						Material				Value		Value				No		No				Np		Np				sum(s*de/(dE/dx))		Sum(x*sig)				Nt		Nt

						Area		Error		n		L.T.		K		T		Activity		Error		lamda		N(t)		Error		Delta T		t(1/2)		N(0)		Error		Beam		Beam		Activity		Error		Activity		Error		Activity		Error		Activity		Error																						Au		d		6.3		6.66		5.41%		2448003.27036488		2443952		-0.17%		2.2E+18		2.19E+18		-0.46%		9.11E-29		8.66E-29		-5.21%		1.22E+16		1.29E+16		5.32%		1.34E+44		1

						(cnts)		(cnts)								sec		(Cnts/sec)		(Cnts/sec)		(1/sec)		Cnts		Cnts		Hours		Hours		(atoms)		(atoms)		(d or p)		(alphas)		atoms/ion		atoms/ion		atoms/ion		atoms/ion																														Co		d		2.39						635075.707338401						2.81088E+18						1.06E-28						2.13E+15						2.02E+43		2

		Au		d		127.8		32.6		0.069		0.997		0.1052		75540		0.234		0.060		1.51E-07		1.55E+06		3.96E+05		839.88		1278.96		2.45E+06		6.24E+05		1.90E+18		9.50E+20		2.58E-15		6.57E-16		1.29E-12		3.29E-13		8.05E-05		2.05E-05		2.68E-05		6.85E-06																						Cu		d		4.07						1488752.40547897						3.55392E+18						1.15E-28						3.65E+15						3.18E+43		3

		Co		d		27		41.8		0.052		0.996		0.1052		77070		0.064		0.100		1.51E-07		4.27E+05		6.61E+05		732.00		1278.96		6.35E+05		9.83E+05		2.81E+18		1.41E+21		4.52E-16		7.00E-16		2.26E-13		3.50E-13		1.41E-05		2.19E-05		4.71E-06		7.29E-06																						Nb		d		28.86		35.9		19.61%		4202138.4358107		4281108		1.84%		1.2E+18		1.23E+18		2.44%		1.22E-28		1.13E-28		-7.99%		2.48E+16		3.08E+16		19.39%		2.03E+44		4

		Cu		d		174.4		26.2		0.052		0.999		0.1052		172222		0.185		0.028		1.51E-07		1.23E+06		1.85E+05		351.00		1278.96		1.49E+06		2.24E+05		3.55E+18		1.78E+21		8.38E-16		1.26E-16		4.19E-13		6.29E-14		2.62E-05		3.93E-06		8.73E-06		1.31E-06																						Ni		d		-14.4		-14.98		3.87%		8244814.67321185		8221249		-0.29%		1.2E+18		1.24E+18		3.23%		1.01E-28		9.34E-29		-8.15%		-1.29E+16		7.06E+16		118.21%		-1.27E+44		5

		Nb		d		18.8		12.6		0.069		0.997		0.1052		4200		0.619		0.415		1.51E-07		4.11E+06		2.75E+06		81.27		1278.96		4.29E+06		2.88E+06		1.20E+18		6.00E+20		7.16E-15		4.80E-15		3.58E-12		2.40E-12		2.24E-04		1.50E-04		7.45E-05		5.00E-05																						Pt		d		-0.22		-0.28		21.43%		4259208.43093568		4247080		-0.29%		1.4E+18		1.39E+18		-0.72%		1.01E-28		8.1E-29		-24.83%		-4.71E+14		3.76E+16		101.25%		-4.66E+42		6

		Ni		d		23		28.8		0.069		0.997		0.1052		2700		1.177		1.474		1.51E-07		7.82E+06		9.79E+06		97.90		1278.96		8.24E+06		1.03E+07		1.20E+18		6.00E+20		1.37E-14		1.72E-14		6.87E-12		8.60E-12		4.29E-04		5.38E-04		1.43E-04		1.79E-04																						Ta		d		131.49		148.7		11.57%		28269966.2084348		28188703		-0.29%		1.2E+18		1.16E+18		-3.45%		1.10E-28		9.81E-29		-12.13%		2.19E+17		2.48E+17		11.66%		1.99E+45		7

		Pt		d		154		450		0.069		0.997		0.1052		35100		0.606		1.772		1.51E-07		4.03E+06		1.18E+07		103.42		1278.96		4.26E+06		1.24E+07		1.40E+18		7.00E+20		6.08E-15		1.78E-14		3.04E-12		8.89E-12		1.90E-04		5.56E-04		6.34E-05		1.85E-04																						Au		p		32.95		32.06		-2.78%		3784179.53367334		3773105		-0.29%		7.1E+17		7.12E+17		0.28%		1.08E-28		1.42E-28		24.27%		3.83E+16		3.72E+16		-2.99%		3.56E+44		1

		Ta		d		284.3		40.3		0.069		0.997		0.1052		9660		4.067		0.576		1.51E-07		2.70E+07		3.83E+06		83.92		1278.96		2.83E+07		4.01E+06		1.20E+18		6.00E+20		4.71E-14		6.68E-15		2.36E-11		3.34E-12		1.47E-03		2.09E-04		4.91E-04		6.96E-05																						Co		p		10.18						2979994.13055158						3.44448E+18						1.59E-28						5.46E+15						3.44E+43		2

		Au		p		316.2		52.3		0.069		0.997		0.1052		79140		0.552		0.091		1.51E-07		3.67E+06		6.07E+05		57.92		1278.96		3.78E+06		6.26E+05		7.10E+17		3.55E+21		1.07E-15		1.76E-16		5.33E-12		8.82E-13		3.33E-05		5.51E-06		1.11E-05		1.84E-06																						Cu		p		4.1						1293361.14414924						3.66912E+18						1.60E-28						2.20E+15						1.38E+43		3

		Co		p		83.9		39.3		0.052		0.996		0.1052		51038		0.302		0.141		1.51E-07		2.00E+06		9.39E+05		732.00		1278.96		2.98E+06		1.40E+06		3.44E+18		1.72E+22		1.73E-16		8.10E-17		8.65E-13		4.05E-13		5.41E-06		2.53E-06		1.80E-06		8.44E-07																						Nb		p		761.29		698.46		-9.00%		76399172.4352179		76174051		-0.30%		1E+18		1.011E+18		1.09%		1.94E-28		1.63E-28		-19.30%		3.93E+17		3.6E+17		-9.14%		2.02E+45		4

		Cu		p		80.5		77.67		0.052		0.999		0.1052		91405		0.161		0.155		1.51E-07		1.07E+06		1.03E+06		349.00		1278.96		1.29E+06		1.25E+06		3.67E+18		1.83E+22		7.05E-17		6.80E-17		3.52E-13		3.40E-13		2.20E-06		2.13E-06		7.34E-07		7.09E-07																						Ni		p		376.16		367.71		-2.30%		31840696.8869756		31748703		-0.29%		9.9E+17		9.89E+17		-0.10%		1.60E-28		1.63E-28		2.13%		2.02E+17		1.97E+17		-2.34%		1.26E+45		5

		Nb		p		356.6		21.3		0.069		0.997		0.1052		4380		11.250		0.672		1.51E-07		7.47E+07		4.46E+06		40.82		1278.96		7.64E+07		4.56E+06		1.00E+18		5.00E+21		1.53E-14		9.13E-16		7.64E-11		4.56E-12		4.77E-04		2.85E-05		1.59E-04		9.51E-06																						Pt		p		5.9		6.89		14.37%		1072691.44393219		1069525		-0.30%		9.6E+17		9.588E+17		-0.13%		1.47E-28		1.3E-28		-12.71%		7.63E+15		8.61E+15		11.43%		5.20E+43		6

		Ni		p		241.6		22.5		0.069		0.997		0.1052		7260		4.598		0.428		1.51E-07		3.05E+07		2.84E+06		76.68		1278.96		3.18E+07		2.97E+06		9.90E+17		4.95E+21		6.43E-15		5.99E-16		3.22E-11		3.00E-12		2.01E-04		1.87E-05		6.70E-05		6.24E-06																						Ta		p		287.38		250.17		-14.87%		37617677.062304		37506892		-0.30%		9.4E+17		9.37E+17		-0.32%		1.39E-28		1.6E-28		12.94%		2.87E+17		2.51E+17		-14.46%		2.06E+45		7

		Pt		p		98.8		30.6		0.069		0.997		0.1052		86640		0.158		0.049		1.51E-07		1.05E+06		3.24E+05		45.30		1278.96		1.07E+06		3.32E+05		9.60E+17		4.80E+21		2.23E-16		6.92E-17		1.12E-12		3.46E-13		6.98E-06		2.16E-06		2.33E-06		7.21E-07

		Ta		p		288.6		50.4		0.069		0.997		0.1052		7200		5.539		0.967		1.51E-07		3.68E+07		6.42E+06		41.02		1278.96		3.76E+07		6.57E+06		9.40E+17		4.70E+21		8.00E-15		1.40E-15		4.00E-11		6.99E-12		2.50E-04		4.37E-05		8.34E-05		1.46E-05

																																										* Equivelent beam=

								Contamination Results								Listed Contamination																												Incident beam x B

								Target		Cont		PPM		PPM		Cont		PPM		Purity		Company																		B=.002 deuterons/alpha

								Name				(mass)		Error				(mass)		%																				B=.0002 protons/alpha

								Au		6Li		0.00		0.00		Li				99.99		Goodfellow

								Co		6Li		0.00		0.00		Li		n/a		99.995		Alfa Aesar

								Cu		6Li		0.00		0.00		Li		<.001		99.9999		Alfa Aesar

								Nb		6Li		0.00		0.00		Li				99.9		Goodfellow

								Ni		6Li		0.00		0.00		Li				99.98		Goodfellow

								Pt		6Li		0.00		0.00		Li				99.99		Goodfellow

								Ta		6Li		0.00		0.00		Li				99.9		Goodfellow

								Au		10B		0.00		0.00		B				99.99		Goodfellow

								Co		10B		0.00		0.00		B		1		99.995		Alfa Aesar

								Cu		10B		0.00		0.00		B		<.001		99.9999		Alfa Aesar

								Nb		10B		0.00		0.00		B				99.9		Goodfellow

								Ni		10B		0.00		0.00		B				99.98		Goodfellow

								Pt		10B		0.00		0.00		B				99.99		Goodfellow

								Ta		10B		0.00		0.00		B				99.9		Goodfellow

								*See PPM Calc Worksheet





Results (2)

		Au		Au		5.6768321677262E-16		5.6768321677262E-16		1.76312540299076E-16		1.76312540299076E-16

		Co		Co		6.9956119097921E-16		6.9956119097921E-16		8.10498707248605E-17		8.10498707248605E-17

		Cu		Cu		1.2586345094745E-16		1.2586345094745E-16		6.80213605239523E-17		6.80213605239523E-17

		Nb		Nb		0		0		9.12676597235076E-16		9.12676597235076E-16

		Ni		Ni		0		0		5.99049836073443E-16		5.99049836073443E-16

		Pt		Pt		0		0		6.92146554156653E-17		6.92146554156653E-17

		Ta		Ta		0		0		0		0



Deuteron Irradiated

Proton Irradiated

Target

7Be/N(alpha)

0

0

4.51869668814323E-16

1.73030131140351E-16

8.37808620047145E-16

7.04998007232929E-17

0

0

-0

0

-9.53383111674193E-17

2.2347738415254E-16

0

0



		Au		Au		0		0		0		0

		Co		Co		0		0		0		0

		Cu		Cu		0		0		0		0

		Nb		Nb		0		0		0		0

		Ni		Ni		0		0		0		0

		Pt		Pt		0		0		0		0

		Ta		Ta		0		0		0		0



Deuteron Irradiated

Proton Irradiated

Target

7Be/N(p or d)

0

0

0

0

0

0

0

0.0000000001

-0

0

-0

0

0

0




PPM (mass) Contamination

Calculations

« 10B contamination
from 19B(p,a)’Be

e 5Li contamination
from ©Li(p,y)’Be

— Au:  0.61 - Au 3.4
— Co:  0.07 -Co  0.13
— Cu: 0.13 - Cu 0.06
— Nb:  14.53 - Nb  16.76
— Ni: 247 — Ni 6.41
— Pt 1.85 — Pt 0.66
— Ta 21.16 — Ta 10.84



Beam contamination — no foil stripper

Alpha bottle contamination 1540keV, no foil
stripper
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NMR(kHz) & Particles

Beam intensity on the FLAP(nA)

Alpha bottle contamination 1540keV, no foil stripper
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				Deuteron bottle (Terminal voltage = 0.770kV)												Target contamination

														Gamma measurements and calculations

		Mass		NMR(MHz)		Particles		Flap(nA)

		1		5.302		H		980						Target		478keV peak		Error

		2		7.495		D,H2,4He2+		15000								(cts/s)		(cts/s)

		3		9.172		DH		750						Au1		-		-

		4		10.567		D2,4HE+,DH2		2160						Au2		8.02E-02		1.34E-02

		5		11.810		D2H,H3D		62						Nb1		none		-

		6		12.953		D3,D2H2		110						Nb2		1.64E+00		9.96E-02

		7		13.990		D3H		0.3						Ta1		5.91E-01		8.47E-02

		8		14.939		D4		1.9						Ta2		8.03E-02		1.42E-02

														Pt1		none		-

				Alpha bottle (Terminal voltage = 1535keV)										Pt2		2.29E-02		7.20E-03

				de trecut valorile reale										Ni1		none		-

		Mass		NMR(MHz)		Particles		Flap(nA)						Ni2		6.68E-01		6.35E-02

		1		7.500		H		210

		2		10.601		D,H2,4He2+		320										1-stands for deuteron beam bombardment

		3		12.972		DH		140										2-stands for proton beam bombardment

		4		14.944		D2,4HE+,DH2		5800						More measurements have to be done to verify

		5		16.702		D2H,H3D		66						the T1/2 for the 478keV peak.

		6		18.320		D3,D2H2		93						The results from below were corrected for the

		7		19.785		D3H		<1						live time and the detector efficiency.

		8		21.127		D4		1.5

														Target		Contamination

																(ppb)

														Au1						1-   6Li contamination

														Au2		6.106				2- 10Be contamination

														Nb1		0.383

														Nb2		133.237

														Ta1		37.045

														Ta2		4.770

														Pt1		0.194

														Pt2		1.310

														Ni1		0.443

														Ni2		70.660

														Target		N7/1uA				For 3He+4He, 100torr, 3cm length

																				N7=62 atoms of 7Be for 1uA

		6250000000000		61.88125										Au1

						7.66E-13								Au2		4.79E+00

						2.47E-14								Nb1		1.54E-01

						1.09E-11								Nb2		6.78E+01

						4.04E-12								Ta1		2.52E+01

						5.78E-13								Ta2		3.61E+00

						2.21E-14								Pt1		1.38E-01

						1.63E-13								Pt2		1.02E+00

						2.47E-14								Ni1		1.54E-01

						4.66E-12								Ni2		2.91E+01
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Foil

Counts/sec

Gamma measurement for the 478keV  peak
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Foil

Contamination (ppb)

Foil contamination
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Foils

# atoms /uC

7Be atoms produced by 1uC beam



		



NMR(kHz) & Particles

Beam intensity on the FLAP (nA)

Deuteron bottle contamination 770keV



		



NMR(kHz) & Particles

Beam intensity on the FLAP(nA)

Alpha bottle contamination 1540keV, no foil stripper
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Counts/uC

100.00

10.00

1.00

[ 400-500keV
W 2.0-3.0MeV

||I|l|II|||

Co-AE  Ni-AE  Ni-G  Cu-AE  Cu- Ta-AE Ta-G Pt-AE Pt-G Au-AE Au-G
99.995 99.994 99.98 99.9999 OFHC 99.95 99.9 99.997 99.99 99.9975 99.99




Smallest backscattering

Calculations were done using TRIM

% backscattered atoms

'Be atoms on 1mm foil backscattering-TRIM

1.00E+02

1.00E+01 -

1.00E+00
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1.00E-02

calculations
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Energy transport through the target

Energy loss & energy straggle through the Ni
window for the a beam :SRIM & resonance

experiment

Energy loss & energy straggle through the gas
target 3He

-for the a beam : SRIM & resonance experiment

and
-for the "Be atoms created : SRIM



Use 12.723 MeV level of 28Sj

In 24Mg(ov.y)

Narrow resonance at 3.200 MeV
Lab energy for o beam
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Resonance gamma spectrum

Gate on gamma 1
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SHe atoms density of the gas along
the beam path & Ni window
thickness (and pin holes)

24Mg +alpha for Gamma0, Gammat, Sum 24 M g +q '>288 | +V 24Mg +alpha for Gamma0, Gamma, Sum

June 24 2004 after Correcting BIC connection June 25 2004 ter Correcting BIC connection
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: Mo Gas : May 25 200 Torr, 800 nA {'He)
1 © Yield May 24 _ & T -
_ —Fit  June 2 #‘3 - 1 /
E_mm]_- E, = 3.1953 MeV ? >0 /
2 E = 3.1952 MeV /’ E, = 3.868 MeV
g 40107 e 40107 Sigma = 24 keV
| | E;.e ray {I'l."ie"u"} | | | Energy (Mey)
» Assume Gaussian, integrate over energy range throughout Mg target.
» Add background.
» Central energy is near mid-point of curve.
» Central enerav is resonance enerav plus enerav loss

Thick target resonance curves




Gas cell

e DETECTOR




Shape of the peaks

* Doppler broadening
* Doppler shift
» Broadening due to the width of the cell



Counts/ch&BIC

Reaction creates a difference In the
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peaks of the spectra
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Counts/ch&BIC

*He+*He 7mm 3.5MeV rund03
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Spectra for
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First approximation for y, peak
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Rough o determination

Net area of the y, peak 7358 cts
Beam charge evaluation 4.8*107% atoms

Solid angle evaluation & efficiency of the Ge
detector 0.0049

Gas thickness 1.97*10° atoms/cm?
0,0=1.58ub

O,420=1.085ub

0=2.7ub (2.4pb from previous experiment)



'Be decay measurement
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Next steps

Add accuracy in geometrical positioning

Double check for thicknesses of the Ni
window and the gas target

Check pressure measurement
Check for Ge detectors efficiency

Make the experiment for different energies
and pressures
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