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The cumulative cross section defined in EXFOR is for production via isomeric transition and/or via radioactive decay from other nuclides in addition to the direct production. On the other hand, S.J. Nassiff’s group (Comisión Nacional de Energía Atómica, Buenos Aires) uses the same term for production to which two or more target isotopes contribute. Their cumulative cross section σc is often denoted by “Σσiai/Ai” or “σp Σai/<A>”, and related with the cross section for natural target (elemental cross section) σ0 by σc=σ0/<A>, where <A> is the average atomic mass of the target element. (See Appendix A). Some CNEA cumulative cross sections have been compiled in EXFOR as if they are elemental cross sections, and they confuse EXFOR users (e.g. F. Tárkányi et al., NIMB168(2000)144). Furthermore, they are sometime coded with SF5=CUM even if no precursor exists (e.g., A0390.004-007).
This question was presented in the NRDC 2008 meeting in the relation with WPEC SG30, and NDS made conversion from σc to σ0 in some entries (e.g., D0046, D0092) as done in Landolt-Börtstein compilation. However we still receive questions on the CNEA cumulative cross sections compiled in EXFOR. There are more than 10 entries compiling articles reporting the CNEA cumulative cross sections, and it would be better to compile them by introducing a new modifier DAM (“divided by atomic mass”) without conversion by compilers. Affected EXFOR entries are summarized in Appendix B of this memo with proposed corrections.
They also report saturation and 1-hour thick target yields (typically in μCi/μA). They often assume a Σai value to derive the thick target yields, and I guess the thick target yields are derived by integration of the CNEA production cross section σp=σc<A>/Σai which is equal to the elemental cross section when all target isotopes contribute, or to the isotopic cross section when only one target isotope contributes. Dr. O. Capurro (CNEA) also supports this assumption. The incident energy is usually group-wise in their tables. But we should recall that the headings EN-MIN and EN-MAX have been reserved for the incident energy at the entrance and exit of the target in compilation of the TTY quantities. Further discussion is necessary for this problem.
Dr .Oscar Capurro (Lab. TANDAR, CNEA, a former collaborator of Dr. Nassiff) helped us to understand their definitions.
Dictionary 34 (Modifiers)

DAM
Divided by atomic mass
Appendix A: Cumulative cross section defined by the CNEA group

If we irradiate a sample (mass Wi gram) enriched to an isotope i (atomic mass Ai) by n beam particles, the number of the product isotopes j is

(1) Nij = n (NA Wi /Ai) σij,

where σij is so-called “isotopic cross section” and NA is the Avogadro number.

If we irradiate another sample having natural isotopic composition (mass W gram) by n beam particles, the number of reaction isotopes j produced from the target isotope i is

(2) Nij = n (NA W ai /Ai) σij,

and the total number of the isotope j produced from the natural sample is

(3) Nj = Σi Nij = n NA W Σi (ai /Ai) σij .

The CNEA group defines “cumulative cross section” σcj by 

(4) σcj = Σi (ai/Ai) σij = Nj / (n NA W).

The so-called “elemental cross section” (i.e., cross section for a natural sample) σ0j derived from the measured Nj by

(5) σ0j = Nj / [ n NA (W/ Σi aiAi) ].

is often reported by the other groups.

From (4) and (5), σcj is related with σ0j by

(6) σcj = σ0j /  Σi aiAi = σ0j / <A>,

where <A> is the mean atomic mass (i.e., atomic mass of the element).

From (3) and (5), σ0j is related with σij by

(7) σ0j = <A> Σi (ai/Ai) σij.~ Σi ai σij,

where the last relation is valid when the target isotopes are enough heavy so that Ai ~<A>. 

Example
Table 3 of O.Bonesso et al., J. Radioanal. Nucl. Chem. 152(1991)189 reports the cumulative cross section of Cu(α,x)66Ga = 1.13 mb at 41.5 MeV. At this energy, the 66Ga production is almost through 65Cu(α,3n)66Ga, and therefore Bonesso’s cumulative cross section can be converted to the isotopic cross section = 1.13 mb ×A(65Cu)/a(65Cu) = 1.13 mb ×(64.93 /0.3085) = 238 mb, and also converted to the corresponding elemental cross section = 1.13 mb × <A>(Cu) = 1.13 mb ×63.546 = 71.8 mb.
Appendix B: Summary of proposed corrections
* Comment followed by “!” means that the numerical values must be checked against the article tables.
	Subentry
	REACTION
	Comment*

	A0138.001
	
	AUTHOR: Nassif -> Nassiff. TTY(sat,1hr) in Tables 2-3. 

	A0138.002.G
	(52-TE-130(A,N)54-XE-133-G,,SIG)
	ok

	A0138.002.M
	(52-TE-130(A,N)54-XE-133-M,,SIG)
	ok

	A0138.002.R
	(52-TE-130(A,N)54-XE-133-M/G,,SIG/RAT)
	ok

	
	
	

	A0139.001
	
	AUTHOR: Nassif -> Nassiff. TTY(sat,1hr) in Table 2. Σai=1 assumed. 

	A0139.002.4
	(82-PB-204(A,4N)84-PO-204,,SIG)
	ok

	A0139.002.5
	(82-PB-0(A,X)84-PO-205,,SIG)
	Add SF8=DAM.

	A0139.002.6
	(82-PB-0(A,X)84-PO-206,,SIG)
	Add SF8=DAM.

	A0139.002.7
	(82-PB-0(A,X)84-PO-207-G,M+,SIG)
	Add SF8=DAM. SF4-SF5: Delete -G,M+.

	
	
	

	A0197.001
	
	AUTHOR: Nassif -> Nassiff. TTY(sat,1hr) in Table 2. Σai=0.203 assumed. 

	A0197.002
	(40-ZR-0(A,X)42-MO-93-M,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	A0197.003
	(40-ZR-0(A,X)42-MO-90,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	A0197.004
	(40-ZR-0(A,X)40-ZR-95,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	A0197.005
	(40-ZR-0(A,X)39-Y-92,,SIG)
	MISC(-ERR) -> DATA(-ERR) with SF8=DAM.

	A0197.006
	(40-ZR-0(A,X)41-NB-97-G,IND/M+,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. SF4-SF5: Delete -G,IND/M+.

	A0197.007
	(40-ZR-0(A,X)41-NB-90-G,IND/M+,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. SF4-SF5: Delete -G,IND/M+.

	A0197.008
	(40-ZR-0(A,X)39-Y-90-M,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	A0197.009
	(40-ZR-0(A,X)39-Y-86-G,(M),SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. SF4-SF5: Delete -G,(M).

	
	
	

	A0201.001
	
	TTY(sat,1hr) in Table 2. Ethr(109Ag)=29 MeV

	A0201.002.G
	(47-AG-107(D,T)47-AG-106-G,,SIG)
	SF3: T->X

	A0201.002.M
	(47-AG-107(D,T)47-AG-106-M,,SIG)
	SF3: T->X

	A0201.002.R
	(47-AG-107(D,T)47-AG-106-M/G,,SIG/RAT)
	SF3: T->X

	
	
	

	A0202.001
	
	

	A0202.002
	30-ZN-66(D,N)31-GA-67,IND,SIG
	MISC -> DATA. Use (30-ZN-66(D,N)31-GA-67,,SIG)+(30-ZN-67(D,2N)31-GA-67,,SIG,,RAB).

	A0202.003
	24-CR-52(D,2N)25-MN-52-G,IND/M+,SIG
	Delete SF5=IND.

	A0202.004
	74-W-186(D,2N)75-RE-186,IND,SIG
	SF4: Add -G. Delete SF5=IND.

	
	
	

	A0314.001
	
	

	A0314.002
	(47-AG-107(A,N)49-IN-110-M,,SIG,,A)
	!MISC(-ERR) -> DATA(-ERR) with SF8=DAM. Use SF1=47-AG-0, SF3=X.

	A0314.003
	(47-AG-109(A,3N)49-IN-110-G,,SIG,,A)
	!MISC(-ERR) -> DATA(-ERR) with SF8=DAM. Use SF1=47-AG-0, SF3=X.

	A0314.004
	(47-AG-107(A,N)49-IN-110-G,,SIG,,A)
	Delete. Separation of 107Ag and 109Ag contribution is not explained in the article.

	A0314.005
	(47-AG-107(A,N)49-IN-110-M,,SIG,,A)
	Delete. Separation of 107Ag and 109Ag contribution is not explained in the article.

	A0314.006
	(47-AG-107(A,N)49-IN-110-M/G,,SIG/RAT)
	Delete. Separation of 107Ag and 109Ag contribution is not explained in the article.

	A0314.007
	(47-AG-109(A,3N)49-IN-110-M,,SIG,,A)
	Delete. Separation of 107Ag and 109Ag contribution is not explained in the article.

	A0314.008
	(47-AG-109(A,3N)49-IN-110-G,,SIG,,A)
	Delete. Separation of 107Ag and 109Ag contribution is not explained in the article.

	A0314.009
	(47-AG-109(A,3N)49-IN-110-M/G,,SIG/RAT)
	Delete. Separation of 107Ag and 109Ag contribution is not explained in the article.

	A0314.010
	(47-AG-107(A,3N)49-IN-108-M,,SIG,,A)
	!Use (47-AG-107(A,3N)49-IN-108-M,,SIG)+(47-AG-109(A,5N)49-IN-108-M,,SIG,,RAB).

	A0314.011
	(47-AG-107(A,3N)49-IN-108-G,,SIG,,A)
	!Use (47-AG-107(A,3N)49-IN-108-G,,SIG)+(47-AG-109(A,5N)49-IN-108-G,,SIG,,RAB).

	A0314.012
	(47-AG-107(A,3N)49-IN-108-M/G,,SIG/RAT)
	!Use (47-AG-0(A,X)49-IN-108-M/G,,SIG/RAT).

	
	
	

	A0329.001
	
	

	A0329.002
	(68-ER-0(A,X)70-YB-169,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	A0329.003
	(68-ER-0(A,X)70-YB-167,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	A0329.004
	(68-ER-0(A,X)70-YB-166,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	A0329.005
	((68-ER-0(A,X)70-YB-165,IND,SIG)=

(68-ER-166(A,5N)70-YB-165,,SIG))
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND. Delete r.h.s.

	
	
	

	A0389.001
	
	TTY(sat,1hr) in Tables 2-5. Σai=1 assumed.

	A0389.002
	(26-FE-0(A,X)27-CO-56,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	A0389.003
	(26-FE-0(A,X)27-CO-57,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	A0389.004
	(26-FE-0(A,X)27-CO-58,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=CUM.

	A0389.005
	(26-FE-0(A,X)27-CO-60,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=CUM.

	
	
	

	A0390.001
	
	

	A0390.002
	(47-AG-0(A,X)47-AG-104,CUM,SIG)
	!MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	A0390.003
	(47-AG-0(A,X)47-AG-105,CUM,SIG)
	!MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	A0390.004
	(47-AG-0(A,X)47-AG-106-M,CUM,SIG)
	!MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=CUM.

	A0390.005
	(47-AG-0(A,X)47-AG-108-M,CUM,SIG)
	!MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=CUM.

	A0390.006
	(47-AG-0(A,X)47-AG-110-M,CUM,SIG)
	!Use SF1=47-AG-109. Delete SF5=CUM.

	A0390.007
	(47-AG-0(A,X)47-AG-111,CUM,SIG)
	!Use SF1=47-AG-109, SF3=2P. Delete SF5=CUM.

	
	
	

	A0391.001
	
	TTY(sat,1hr) in Tables 2-5

	A0391.002
	(41-NB-93(A,2P)41-NB-95,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Delete SF5=CUM.

	A0391.003
	(41-NB-93(A,X)41-NB-92-M,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=CUM.

	A0391.004
	(41-NB-93(A,X)41-NB-91-M,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	A0391.005
	(41-NB-93(A,X)41-NB-90,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=CUM.

	
	
	

	A0401.001
	
	

	A0401.002
	(79-AU-197(A,G)81-TL-201,,SIG)
	REL-REF: Add (C,A0222002,C.Necheva+,J,ARI,48,807,1997).

	
	
	

	A0483.001
	
	

	A0483.002.1
	(28-NI-0(A,X)27-CO-56,,SIG)
	Add SF8=DAM and SF5=CUM.

	A0483.002.2
	(28-NI-0(A,X)27-CO-57,,SIG)
	Add SF8=DAM and SF5=CUM.

	A0483.002.3
	(28-NI-0(A,X)27-CO-58-G,,SIG)
	Add SF8=DAM. Delete -G in SF4.

	A0483.002.4
	(28-NI-0(A,X)27-CO-60-G,,SIG)
	Add SF8=DAM. Delete -G in SF4.

	
	
	

	A0484.001
	
	

	A0484.002
	(45-RH-103(A,X)45-RH-102-G,,SIG)
	ok

	A0484.003
	(45-RH-103(A,X)45-RH-102-M,,SIG)
	ok

	A0484.004
	(45-RH-103(A,X)45-RH-102-G/M,,SIG/RAT)
	ok

	
	
	

	A0555.001
	
	

	A0555.002
	(23-V-51(A,N)25-MN-54,,SIG)
	ok

	A0555.003
	(23-V-51(A,3N)25-MN-52-G,M+,SIG)
	ok

	A0555.004
	(23-V-51(A,3N+P)24-CR-51,CUM,SIG)
	SF3: Use X.

	A0555.005
	(23-V-51(A,3N+A)23-V-48,CUM,SIG)
	SF3: Use X.

	A0555.006
	(23-V-51(A,N+2P+A)21-SC-48,,SIG)
	SF3: Use X.

	A0555.007
	(23-V-51(A,2A)21-SC-47,,SIG)
	SF3: Use X.

	A0555.008
	(23-V-51(A,N+2A)21-SC-46,,SIG)
	SF3: Use X.

	A0555.009
	(23-V-51(A,3N+2A)21-SC-44-M,,SIG)
	SF3: Use X.

	A0555.010
	(23-V-51(D,2N)24-CR-51,,SIG)
	ok

	A0555.011
	(23-V-51(D,N+P+A)21-SC-47,(CUM),SIG)
	SF3: Use X.

	
	
	

	A0556.001
	
	Add g.s.+m.s. cross sections in Tables 2 and 3.

	A0556.002
	(73-TA-181(A,N)75-RE-184-M/G,,SIG/RAT)
	STATUS: Add “(COREL,D0046006) Irradiation at CNEA”

	A0556.003
	(73-TA-181(A,N)75-RE-184-M,,SIG)
	STATUS: Add “(COREL,D0046006) Irradiation at CNEA”

	A0556.004
	(73-TA-181(A,N)75-RE-184-G,,SIG)
	STATUS: Add “(COREL,D0046006) Irradiation at CNEA”

	A0556.005
	(74-W-0(A,X)75-RE-184-M,,SIG)
	Add SF8=DAM.

	A0556.006
	(74-W-0(A,X)75-RE-184-G,,SIG)
	Add SF8=DAM.

	A0556.007
	(74-W-0(A,X)75-RE-184-M/G,,SIG/RAT)
	ok

	
	
	

	D0042.001
	
	TTY(sat, 1hr) in Tables 3-4.

	D0042.002.1
	(45-RH-103(A,N)47-AG-106-M,,SIG)
	ok

	D0042.002.2
	(45-RH-103(A,2N)47-AG-105-G,,SIG)
	Delete -G in SF4.

	D0042.003.1
	(45-RH-103(A,3N)47-AG-104-G,,SIG)
	ok

	D0042.003.2
	(45-RH-103(A,4N)47-AG-103-G,,SIG)
	Delete -G in SF4.

	D0042.004.1
	(45-RH-103(A,2N)47-AG-105-G,,SIG,,AV)
	Delete. Data derived by interpolation of 003 for integration.

	D0042.004.2
	(45-RH-103(A,2N)47-AG-105-G,,TTY,,DT)
	Delete. Impossible to compile within the current rule.

	D0042.005.1
	(45-RH-103(A,N)47-AG-106-M,,SIG,,AV)
	Delete. Data derived by interpolation of 002 for integration.

	D0042.005.2
	(45-RH-103(A,N)47-AG-106-M,,TTY,,DT)
	Delete. Impossible to compile within the current rule.

	D0042.006.1
	(45-RH-103(A,3N+A)45-RH-100,,SIG)
	ok. Ethr(a,5n+2p)~57 MeV.

	D0042.006.2
	(45-RH-103(A,4N+A)45-RH-99-M,,SIG)
	ok. Ethr(a,6n+2p)~65 MeV

	
	
	

	D0046.001
	
	

	D0046.002.1
	(29-CU-0(A,X)29-CU-61,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	D0046.002.2
	(29-CU-0(A,X)31-GA-66,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Superseded by D0092.005?

	D0046.002.3
	((29-CU-0(A,X)30-ZN-63,,SIG)+

(29-CU-0(A,X)31-GA-63,,SIG))
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM and SF5=CUM. Delte the 2nd term.

	D0046.003.1
	(39-Y-89(A,2N+A)39-Y-87-M,,SIG)
	SF3: Use X

	D0046.003.2
	(39-Y-89(A,2N+A)39-Y-87-G,,SIG)
	SF3: Use X

	D0046.003.3
	(39-Y-89(A,2N+A)39-Y-87-M/G,,SIG/RAT)
	SF3: Use X

	D0046.004.1
	(39-Y-89(A,2N+A)39-Y-87-G,,SIG,,AV)
	Delete. Data derived by interpolation of 003.2 for integration.

	D0046.004.2
	(39-Y-89(A,2N+A)39-Y-87-G,,TTY,,DT)
	Delete. Impossible to compile within the current rule.

	D0046.005
	(79-AU-197(A,X)79-AU-196-G,,SIG)
	SF4: Delete -G.

	D0046.006.1
	(73-TA-181(A,N)75-RE-184-G,,SIG)
	STATUS: Add “(COREL,A0556004) Irradiation at KFK”

	D0046.006.2
	(73-TA-181(A,N)75-RE-184-M,,SIG)
	STATUS: Add “(COREL,A0556003) Irradiation at KFK”

	D0046.006.3
	(73-TA-181(A,N)75-RE-184-M/G,,SIG/RAT)
	STATUS: Add “(COREL,A0556002) Irradiation at KFK”

	D0046.007
	(73-TA-181(A,N)75-RE-184,,SCO)
	Delete. Definition of the parameter is not clear.

	D0046.008
	(73-TA-181(A,N)75-RE-184,,SCO,,AV)
	Delete. Definition of the parameter is not clear.

	
	
	

	D0050.001
	
	

	D0050.002
	(79-AU-197(A,N)81-TL-200,,SIG)
	ok

	D0050.003
	(79-AU-197(A,2N)81-TL-199,,SIG)
	ok

	D0050.004
	(79-AU-197(A,5N)81-TL-196-M,,SIG)
	ok

	D0050.005.1
	(79-AU-197(A,3N)81-TL-198-M,,SIG)
	ok

	D0050.005.2
	(79-AU-197(A,3N)81-TL-198-G,,SIG)
	ok

	D0050.006
	(79-AU-197(A,3N)81-TL-198-M/G,,SIG/RAT)
	ok

	D0050.007
	(79-AU-197(A,4N)81-TL-197,,SIG)
	ok

	
	
	

	D0092.001
	
	

	D0092.002
	(29-CU-65(A,N)31-GA-68,,SIG)
	ok

	D0092.003
	(29-CU-0(A,X)31-GA-65,,SIG)
	Add SF8=DAM.

	D0092.004
	(29-CU-65(A,2N)31-GA-67,,SIG)
	ok

	D0092.005
	(29-CU-0(A,X)31-GA-66,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	D0092.006
	(29-CU-0(A,X)30-ZN-65,CUM,SIG)
	Add SF8=DAM.

	
	
	

	D0694.001
	
	

	D0694.002
	(73-TA-181(D,2N)74-W-181,,SIG)
	ok

	D0694.003
	(73-TA-181(D,P)73-TA-182,,SIG)
	ok

	
	
	

	D0698.001
	
	Ethr(91Zr)=27 MeV

	D0698.002.1
	(40-ZR-90(D,3N)41-NB-89-G,,SIG)
	ok

	D0698.002.2
	(40-ZR-90(D,3N)41-NB-89-M,,SIG)
	ok

	D0698.002.3
	(40-ZR-90(D,X)41-NB-89-M/G,,SIG/RAT)
	SF3: X->3N

	
	
	

	D0700.001
	
	

	D0700.002
	(65-TB-159(D,P)65-TB-160,,SIG)
	ok

	D0700.003
	(65-TB-159(D,4N)66-DY-157,,SIG)
	ok

	
	
	

	D0701.001
	
	TTY(sat,1hr) in Table 1. Σai=0.615 assumed.

	D0701.002
	(48-CD-0(D,X)49-IN-111-G,,SIG,,MSC)
	SF8: MSC -> DAM

	D0701.003
	(48-CD-0(D,X)49-IN-113-M,,SIG,,MSC)
	SF8: MSC -> DAM

	D0701.004
	(48-CD-0(D,X)48-CD-115-G,,SIG,,MSC)
	SF8: MSC -> DAM

	D0701.005
	(48-CD-114(D,P)48-CD-115-G,,SIG)
	Delete. It gives 004/<A>/a(114Cd).

	
	
	

	D4064.001
	
	Add cross sections in Table 1 with SF8=DAM.

	D4064.002.1
	(48-CD-110(D,2N)49-IN-110-M,,SIG)
	Delete. Separation of 110Cd and 111Cd contribution done by systematics.

	D4064.002.2
	(48-CD-110(D,2N)49-IN-110-G,,SIG)
	Delete. Separation of 110Cd and 111Cd contribution done by systematics.

	D4064.002.3
	(48-CD-110(D,2N)49-IN-110-M/G,,SIG/RAT)
	Delete. Separation of 110Cd and 111Cd contribution done by systematics.

	D4064.003.1
	(48-CD-111(D,3N)49-IN-110-M,,SIG)
	Delete. Separation of 110Cd and 111Cd contribution done by systematics.

	D4064.003.2
	(48-CD-111(D,3N)49-IN-110-G,,SIG)
	Delete. Separation of 110Cd and 111Cd contribution done by systematics.

	D4064.003.3
	(48-CD-111(D,3N)49-IN-110-M/G,,SIG/RAT)
	Delete. Separation of 110Cd and 111Cd contribution done by systematics.

	
	
	

	D4067.001
	
	

	D4067.002.1
	(47-AG-109(A,2N)49-IN-111-M,,SIG)
	ok

	D4067.002.2
	(47-AG-109(A,2N)49-IN-111-G,,SIG)
	ok

	D4067.003.1
	(47-AG-109(A,N)49-IN-112-M,,SIG)
	ok

	D4067.003.2
	(47-AG-109(A,N)49-IN-112-G,,SIG)
	ok

	D4067.004
	(47-AG-109(A,2N)49-IN-111,,TTY,,DT)
	Delete. Impossible to compile within the current rule.

	
	
	

	D4190.001
	
	

	D4190.002
	(70-YB-0(A,X)72-HF-172,,SIG)
	Replace with values in Table 2. Add SF8=DAM.

	D4190.003
	(70-YB-0(A,X)72-HF-175,,SIG)
	Replace with values in Table 2. Add SF8=DAM.

	D4190.004
	(70-YB-0(A,X)70-YB-169,CUM,SIG)
	Replace with values in Table 2. Add SF8=DAM.

	D4190.005
	(70-YB-0(A,X)70-YB-175,,SIG)
	Replace with values in Table 2. Add SF8=DAM.

	D4190.006
	(70-YB-0(A,X)71-LU-171,CUM,SIG)
	Replace with values in Table 2. Add SF8=DAM.

	D4190.007
	(70-YB-0(A,X)71-LU-172,,SIG)
	Replace with values in Table 2. Add SF8=DAM.

	D4190.008
	(70-YB-0(A,X)71-LU-173,CUM,SIG)
	Replace with values in Table 2. Add SF8=DAM.

	
	
	

	F0843.001
	
	

	F0843.002
	(39-Y-89(D,2N)40-ZR-89,,SIG)
	ok

	F0843.003
	(39-Y-89(D,3N)40-ZR-88,,SIG)
	ok

	F0843.004
	(39-Y-89(D,T)39-Y-88,,SIG)
	SF3: Use X.

	F0843.005
	(39-Y-89(D,A)38-SR-87-M,,SIG)
	SF3: Use X.

	
	
	

	F0844.001
	
	

	F0844.002
	(39-Y-89(D,P)39-Y-90-M,,SIG)
	ok

	F0844.003
	(39-Y-89(D,P)39-Y-90-G,,SIG)
	ok

	F0844.004
	(39-Y-89(D,P)39-Y-90-M/G,,SIG/RAT)
	ok

	
	
	

	O0806.001
	
	TTY(1 hr) in Table 3.

	O0806.002
	(45-RH-103(A,2N)47-AG-105-G,M+,SIG)
	SF4-SF5: Delete -G,M+.

	O0806.003
	(45-RH-103(A,N)47-AG-106-M,,SIG)
	ok

	
	
	

	O0811.001
	
	

	O0811.002
	(66-DY-0(A,X)68-ER-160,IND,SIG)
	Delete SF5=IND.

	O0811.003
	(66-DY-0(A,X)66-DY-159,CUM,SIG)
	ok

	O0811.004
	(66-DY-0(A,X)64-GD-149,CUM,SIG)
	ok

	
	
	

	O0818.001
	
	AUTHOR: Nassif -> Nassiff

	O0818.002
	(64-GD-0(A,X)65-TB-153,CUM,SIG)
	ok

	O0818.003
	(64-GD-0(A,X)65-TB-155,CUM,SIG)
	ok

	O0818.004
	(64-GD-0(A,X)65-TB-156-G,IND/M+,SIG)
	Delete SF5=IND.

	O0818.005
	(64-GD-0(A,X)65-TB-158-G,IND/M+,SIG)
	SF4-SF5: Delete -G,IND/M+.

	O0818.006
	(64-GD-0(A,X)65-TB-160,IND,SIG)
	Delete SF5=IND.

	O0818.007
	(64-GD-0(A,X)65-TB-161,CUM,SIG)
	Delete SF5=CUM. No channel for 161Gd production.

	
	
	

	O0826.001
	
	

	O0826.002
	(79-AU-197(D,P)79-AU-198,,SIG)
	ok

	
	
	

	O1205.001
	
	

	O1205.002
	(57-LA-139(D,4N)58-CE-137-M/G,,SIG/RAT)
	ok

	
	
	

	O1235.001
	
	

	O1235.002
	(47-AG-0(A,X)49-IN-110,,SIG)
	Replace with values in Table 1. Add SF8=DAM.

	O1235.003
	(47-AG-107(A,2N)49-IN-109-G,M+,SIG)
	Replace with values in Table 1. Use (47-AG-0(A,X)49-IN-109,,SIG,,DAM).

	O1235.004
	(47-AG-107(A,3N)49-IN-108,,SIG)
	ok

	O1235.005
	(47-AG-107(A,4N)49-IN-107-G,M+,SIG)
	SF4-SF5: Delete -G,M+.

	O1235.006
	(47-AG-109(A,N)49-IN-112,,SIG)
	ok

	O1235.007
	(47-AG-109(A,2N)49-IN-111,,SIG)
	ok

	
	
	

	O1247.001
	
	Oldest work for natural samples during Nassiff's visit at KFK with H. Münzel.

	O1247.002
	(30-ZN-0(D,X)31-GA-65,,SIG)
	ok

	O1247.003
	(30-ZN-0(D,X)31-GA-66,,SIG)
	ok

	O1247.004
	(30-ZN-0(D,X)31-GA-67,,SIG)
	ok

	O1247.005
	(30-ZN-0(D,X)31-GA-68,,SIG)
	ok

	O1247.006
	(30-ZN-0(D,X)30-ZN-65,CUM,SIG)
	ok

	O1247.007
	(30-ZN-0(D,X)30-ZN-69-M,IND,SIG)
	SF5: Delete IND.

	O1247.008
	(30-ZN-0(D,X)30-ZN-71-M,IND,SIG)
	SF5: Delete IND.

	
	
	

	O1249.001
	
	TTY(sat, 1hr) in Tables 3-7. Σai=1 assumed.

	O1249.002
	(62-SM-0(A,X)64-GD-146,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1249.003
	(62-SM-0(A,X)64-GD-147,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1249.004
	(62-SM-0(A,X)64-GD-149,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1249.005
	(62-SM-0(A,X)64-GD-151,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1249.006
	(62-SM-0(A,X)64-GD-153,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	
	
	

	O1250.001
	
	AUTHOR: Nassif -> Nassiff. TTY(sat, 1hr) in Tables 3-6. Σai=1 assumed.

	O1250.002
	(29-CU-0(A,X)27-CO-56,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1250.003
	(29-CU-0(A,X)27-CO-57,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1250.004
	(29-CU-0(A,X)27-CO-58,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1250.005
	(29-CU-0(A,X)27-CO-60,IND/M+,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND/M+.

	
	
	

	O1251.001
	
	TTY(1 hr) in Table 3. The authors use "cumulative cross section" but Tb is monoisotopic.

	O1251.002
	(65-TB-159(A,X)65-TB-160,,SIG)
	ok

	O1251.003
	(65-TB-159(A,X)65-TB-153,CUM,SIG)
	ok

	O1251.004
	(65-TB-159(A,X)65-TB-155,CUM,SIG)
	ok

	O1251.005
	(65-TB-159(A,X)65-TB-156-G,IND/M+,SIG)
	SF4-SF5: Delete -G,IND/M+.

	O1251.006
	(65-TB-159(A,X)65-TB-158-G,IND/M+,SIG)
	SF4-SF5: Delete -G,IND/M+.

	
	
	

	O1253.001
	
	

	O1253.002
	(55-CS-133(D,P)55-CS-134-M/G,,SIG/RAT)
	ok

	O1253.003
	(55-CS-133(D,2N)56-BA-133-M/G,,SIG/RAT)
	ok

	
	
	

	O1267.001
	
	TTY(1 hr) in Table 4.

	O1267.002
	(65-TB-159(A,2N)67-HO-161,,SIG)
	ok

	O1267.003
	(65-TB-159(A,3N)67-HO-160-M1,,SIG)
	ok? 86.8 keV gamma can be from the ground state (25.6 min).

	O1267.004
	(65-TB-159(A,4N)67-HO-159,,SIG)
	ok

	O1267.005
	(65-TB-159(A,5N)67-HO-158-M1+G,,SIG)
	SF4-SF5: Use -G,M+.

	
	
	

	O1355.001
	
	

	O1355.002
	(79-AU-197(A,X)79-AU-198-M,,SIG)
	ok

	O1355.003
	(79-AU-197(A,X)79-AU-198-G,M-,SIG)
	ok

	O1355.004
	(79-AU-197(A,X)79-AU-198-M/G,,SIG/RAT)
	ok

	O1355.005
	(79-AU-197(A,X)79-AU-198,,SIG)
	ok

	
	
	

	O1356.001
	
	TTY(1 hr) in Table 3. Σai not given.

	O1356.002
	(78-PT-0(A,X)79-AU-194,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	O1356.003
	(78-PT-0(A,X)79-AU-195,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1356.004
	(78-PT-0(A,X)79-AU-196-G,IND/M+,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. SF4-SF5: Delete -G,IND/M+.

	O1356.005
	(78-PT-0(A,X)79-AU-198-M,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1356.006
	(78-PT-0(A,X)79-AU-198-G,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1356.007
	(78-PT-0(A,X)79-AU-199,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	
	
	

	O1357.001
	
	

	O1357.002
	(68-ER-0(A,X)70-YB-169-G,M+,SIG)
	MISC -> DATA. Add SF8=DAM. SF4-SF5: Delete -G,M+.

	O1357.003
	(68-ER-0(A,X)70-YB-166,,SIG)
	MISC -> DATA. Add SF8=DAM.

	O1357.004
	(68-ER-0(A,X)69-TM-168,,SIG)
	MISC -> DATA. Add SF8=DAM.

	
	
	

	O1359.001
	
	

	O1359.002
	(62-SM-0(A,X)63-EU-145,CUM,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1359.003
	(62-SM-0(A,X)63-EU-146,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1359.004
	(62-SM-0(A,X)63-EU-147,(CUM),SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1359.005
	(62-SM-0(A,X)63-EU-148,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	O1359.006
	(62-SM-0(A,X)63-EU-150-G,IND,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Delete SF5=IND.

	O1359.007
	(62-SM-0(A,X)63-EU-152-G+M2,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM. Authors wrongly used 344.3 keV gamma from 9.3 hr state.

	O1359.008
	(62-SM-0(A,X)63-EU-154,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	
	
	

	O1586.001
	
	TTY(sat, 1hr) in Table 2. Σai=0.487 assumed.

	O1586.002
	(48-CD-0(D,X)49-IN-114-M,,SIG)
	MISC(-ERR) -> DATA(-ERR). Add SF8=DAM.

	O1586.003
	(48-CD-116(D,2N)49-IN-116-M,,SIG)
	ok

	O1586.004
	(48-CD-0(D,X)49-IN-114-M,,TTY,,DT,DERIV)
	Delete. Impossible to compile within the current rule.
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