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Corrections of EXFOR entries for Bremsstrahlung photons
NDS and CDFE are collaborating to improve EXFOR photo-nuclear data sets measured with Bremsstrahlung photon sources (BRST). In general, the coding procedure of such data sets is:
(1) The quantities directly measured with the source are coded with the modifier BRA in the REACTION SF8. Also the Bremsstrahlung end-point energy is coded under the heading EN-MAX.
(2) From the BRA quantities, quantities for quasi-monoenergetic photons can be derived by using various unfolding procedures (LEAST – least structure method, PHDIF - photon difference, PLA – Penfold-Leiss method, REGUL - regularization method, THIES - Thies's method, UNFLD - unfolding procedure) coded under the keyword ANALYSIS. The spectrum modifier BRS in REACTION SF8 is coded with the incident photon energy under the heading EN.
(3) Some methods allow us to derive data for monoenergetic photons from Bremsstrahlung photon experiments. The tagged photon source technique (TAGD) and detection of all particles in the outgoing channel (KINDT) are such examples.
Recently NDS has analysed the EXFOR Master File, and identified 410 data sets coded with BRA in REACTION SF8 and the energies under the heading EN. CDFE has checked these suspicious data sets against the source articles, and summarized necessary corrections. In many cases, BRA must be changed to BRS with an appropriate unfolding procedure code under the keyword ANALYSIS, or EN must be changed to EN-MAX. Necessary corrections for area G, K, L and M entries are summarized at the end of this memo. Note that many area M entries have been already corrected in the recent transmission TRANS.M067, and they are not listed there.
Sometimes photonuclear quantities are measured by irradiation of target samples by electron beams without radiators. They are also often unfolded to derive quantities for quasi-monoenergetic photons by applying a similar mathematical procedure [1]. Such quantities have been coded with REACTION SF2=G (not E) + SF8= BRA (before unfolding) or BRS (after unfolding), respectively. The incident source code VPH (Virtual photons) is coded instead of BRST. We propose the following amendments to LEXFOR “Bremsstrahlung Spectrum Average”:
Bremsstrahlung Spectrum Average

REACTION coding: BRA in SF8.
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where n(E, Emax) is the Bremsstrahlung spectrum distribution. The energy quoted will be, typically, EN-MAX, or EN-MIN with EN-MAX. The incident source code BRST is coded under the keyword INC-SOURCE.
The modifier BRA is also applied to data measured by the virtual photon source (i.e., irradiation of the sample by electrons without a radiator). The incident source code VPH is applied under the keyword INC-SOURCE. The particle code G is coded in REACTION SF2 with the electron energy under the heading EN-MAX.
Average over “Good Resolution” Bremsstrahlung Spectrum

REACTION coding: BRS in SF8.

The energy quoted will be, typically, EN with EN-RSL. The quantity is usually derived from the Bremsstrahlung spectrum averaged quantities by using an unfolding procedure coded under the keyword ANALAYSIS (e.g., LEAST, PHDIF, PLA). The same modifier BRS is also applied to quantities obtained by unfolding of quantities measured by the virtual photon source.
The difference between DIFFR (difference spectrum) and PHDIF (photon difference) is not very clear from the dictionary expansion, and the following addition of the free text explanation is proposed:

Dictionary 23 (Analysis codes)

DIFFR  (Difference spectrum)

       Differentiation of outgoing particle spectra obtained by bremsstrahlung having different end-point energies
PHDIF  (Photon difference)
       Differentiation of reaction yields obtained by bremsstrahlung having different end-point energies
Reference
[1] For example, A. Suzuki et al., Nucl. Phys. A257 (1976) 477 (EXFOR M0605).
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Appendix: Erroneous data sets coded with the modifier BRA and data heading EN
	EXFOR #
	REACTION
	coded

with
	Corrections

	G0008.002
	((7-N-15(G,N)7-N-14,,SIG,,BRA)+(7-N-15(G,N+P)6-C-13,,SIG,,BRA))
	PLA
	SIG -> INT; MB -> MB*MEV

	G0008.003
	((7-N-15(G,N)7-N-14,,SIG,,BRA)+(7-N-15(G,N+P)6-C-13,,SIG,,BRA))
	PLA
	SIG -> INT; MB -> MB*MEV

	G0008.004
	((7-N-15(G,N)7-N-14,,SIG,,BRA)+(7-N-15(G,N+P)6-C-13,,SIG,,BRA))
	PLA
	BRA -> BRS

	G0008.005
	(7-N-15(G,ABS),,SIG,,BRA)
	PLA
	BRA -> BRS

	G3005.002
	(40-ZR-90(E,P)39-Y-89,,DA,,4PI/BRA)
	
	Remove BRA

	G3005.004
	(40-ZR-90(E,A)38-SR-86,,DA,,4PI/BRA)
	
	Remove BRA

	G3005.006
	(40-ZR-92(E,P)39-Y-91,,DA,,4PI/BRA)
	
	Remove BRA

	G3006.002
	(26-FE-56(E,P)25-MN-55,,DA,,4PI/BRA)
	
	Remove BRA

	G3006.004
	(26-FE-56(E,A)24-CR-52,,DA,,4PI/BRA)
	
	Remove BRA

	G3006.006
	(27-CO-59(E,P)26-FE-58,,DA,,4PI/BRA)
	
	Remove BRA

	G3006.008
	(27-CO-59(E,A)25-MN-55,,DA,,4PI/BRA)
	
	Remove BRA

	G3006.010
	(30-ZN-64(E,P)29-CU-63,,DA,,4PI/BRA)
	
	Remove BRA

	G3006.012
	(30-ZN-64(E,A)28-NI-60,,DA,,4PI/BRA)
	
	Remove BRA

	G3007.002
	(28-NI-58(E,P)27-CO-57,,DA,,4PI/BRA)
	
	Remove BRA

	G3007.004
	(28-NI-60(E,P)27-CO-59,,DA,,4PI/BRA)
	
	Remove BRA

	G3007.006
	(28-NI-62(E,P)27-CO-61,,DA,,4PI/BRA)
	
	Remove BRA

	K2028.002
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.003
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.004
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.005
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.006
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.007
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.008
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.009
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.010
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.011
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.012
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.013
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.014
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.015
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.016
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.017
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.018
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.019
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.020
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.021
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.022
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.023
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.024
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.025
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.026
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.027
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.028
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.029
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.030
	(29-CU-0(G,X)ELEM/MASS,IND,SIG,,BRA)
	
	EN -> EN-MAX

	K2028.031
	(29-CU-0(G,X)ELEM/MASS,CUM,SIG,,BRA)
	
	EN -> EN-MAX

	L0084.001
	
	
	Add PLA

	L0084.002
	(94-PU-238(G,F),,SIG,,BRA)
	
	BRA -> BRS

	L0084.003
	(94-PU-239(G,F),,SIG,,BRA)
	
	BRA -> BRS

	L0085.008
	(94-PU-239(G,F),,SIG,,BRA)
	PLA
	BRA -> BRS

	L0085.009
	(92-U-233(G,F),,SIG,,BRA)
	PLA
	BRA -> BRS

	L0085.010
	(93-NP-237(G,F),,SIG,,BRA)
	PLA
	BRA -> BRS

	L0085.011
	(95-AM-241(G,F),,SIG,,BRA)
	PLA
	BRA -> BRS

	L0085.012
	(92-U-238(G,F),,SIG,,BRA)
	PLA
	BRA -> BRS; Fig.3 -> Fig.5

	L0085.013
	(90-TH-232(G,F),,SIG,,BRA)
	PLA
	BRA -> BRS; Fig.3 -> Fig.5

	M0208.002
	(3-LI-0(G,X)0-NN-1,,SIG,,BRS/REL)
	
	BRS -> BRA;
Add Ref.[4] (M0273.006);

	M0208.003
	(3-LI-0(G,X)0-NN-1,,SIG,,BRA/REL)
	
	BRA -> BRS; Add UNFLD;
Add (DEP,M0208002)

	M0425.001
	
	
	Add PHDIF.

	M0425.002
	(3-LI-6(G,P)2-HE-5,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.003
	(3-LI-7(G,P)2-HE-6,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.004
	(4-BE-9(G,P)3-LI-8,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.005
	(6-C-12(G,P)5-B-11,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.006
	(3-LI-6(G,P)2-HE-5,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.007
	(3-LI-7(G,P)2-HE-6,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.008
	(6-C-12(G,P)5-B-11,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.009
	(6-C-12(G,P)5-B-11,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.010
	(6-C-12(G,P)5-B-11,PAR,DA,,BRA)
	
	BRA -> BRS

	M0425.011
	(6-C-12(G,P)5-B-11,PAR,DA,,BRA/4PI)
	
	BRA/4PI -> 4PI/BRS

	M0425.012
	(6-C-12(G,P)5-B-11,PAR,DA,,BRA/4PI)
	
	BRA/4PI -> 4PI/BRS

	M0425.013
	(3-LI-7(G,P)2-HE-6,PAR,DA,,BRA/4PI)
	
	BRA/4PI -> 4PI/BRS

	M0425.014
	(3-LI-6(G,P)2-HE-5,PAR,DA,,BRA/4PI)
	
	BRA/4PI -> 4PI/BRS

	M0496.002
	(32-GE-70(G,N)32-GE-69,,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.003
	(32-GE-70(G,2N)32-GE-68,,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.004
	(32-GE-70(G,ABS),,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.005
	(32-GE-76(G,N)32-GE-75,,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.006
	(32-GE-76(G,2N)32-GE-74,,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.007
	(32-GE-76(G,ABS),,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.008
	((32-GE-72(G,N)32-GE-71,,SIG,,BRA)+(32-GE-72(G,N+P)31-GA-70,,SIG,,BRA))
	LEAST
	BRA -> BRS

	M0496.009
	(32-GE-72(G,2N)32-GE-70,,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.010
	(32-GE-72(G,ABS),,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.011
	((32-GE-74(G,N)32-GE-73,,SIG,,BRA)+(32-GE-74(G,N+P)31-GA-72,,SIG,,BRA))
	LEAST
	BRA -> BRS

	M0496.012
	(32-GE-74(G,2N)32-GE-72,,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0496.013
	(32-GE-74(G,ABS),,SIG,,BRA)
	LEAST
	BRA -> BRS

	M0498.002
	(5-B-10(G,X)0-NN-1,,SIG,,BRA)
	PLA
	BRA -> BRS

	M0498.003
	(5-B-11(G,X)0-NN-1,,SIG,,BRA)
	PLA
	BRA -> BRS


_1436600612.unknown

