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dchain_output = {
"time':{
"from_start_sec’
"from_EOB_sec'
'of_EOB_sec'
}

"region’:{
"numbers'’
"number’
"irradiation_time_sec'
'volume'
"neutron_flux'
"beam_power_MW'
'beam_energy GeV'
"beam_current_mA'

}

‘nuclides’:{
"names’
'TeX_names'
"ZZZAAAM'

'half_life'
"inventory':{'value'
‘error'}
‘activity':{'value'
"error'}
'dose_rate':{'value'
"error'}
'decay_heat':{
"total':{'value'
‘error'}
"beta’':{'value’
‘error'}
‘gamma':{'value'
‘error'}
"alpha':{'value’
‘error'}
}

‘column_headers’
"total':{
‘activity':{'value’
‘error'}
'decay_heat':{'value'
‘error'}
'beta_heat':{'value'
‘error'}
‘gamma_heat':{"'value'
‘error'}
'alpha_heat':{'value'
‘error'}
'activated_atoms':{'value'
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"error'} #

‘gamma_dose_rate':{'value'

#

"error'} #

}

# Notation for output array dimensions

# R regions

# T time steps

# N max number of nuclides found in a single region
# E number of gamma energy bins

# lelo for top 10 lists, a number <= 10

~ Time information
[T] 1list of times from start time [sec]

[T] list of times from end of final bombardment [sec]
scalar time marking end of final bombardment [sec]

Information which only varies with region

[R] region numbers

[R] region numbers

[R] irradiation time per region
[R] volume in [cc] per region

[R] neutron flux in [n/cm”~2/s] per region

[R] beam power in [MW] per region
[R] beam energy in [GeV] per region
[R] beam current in [mA] per region

~ Main nuclide results from *.act file

of nuclides produced in each region

[R][N] LaTeX-formatted names of nuclides produced

[R][N] ZZzAAAM values (=10000*Z+10*A+M) of nuclides
(ground state m=0, metastable m=1,2,etc.)

[R][N] half lives of nuclides produced [sec]

[R][N] names

[R][T,N] atoms [#/cc]

[R][T,N] atoms [#/cc]

[R][T,N] activity [Bqg/cc]
[R][T,N] activity [Bg/cc]
[R][T,N] dose-rate [uSv/h*m"2]
[R][T,N] dose-rate [uSv/h*m~2]

[R][T,N] total decay heat [W/cc]
[R][T,N] total decay heat [W/cc]
[R][T,N] beta decay heat [W/cc]
[R][T,N] beta decay heat [W/cc]
[R][T,N] gamma decay heat [W/cc]
[R][T,N] gamma decay heat [W/cc]
[R][T,N] alpha decay heat [W/cc]
[R][T,N] alpha decay heat [W/cc]

Length 7 list of the *.act columns' descriptions
~ Total values summed over all nuclides

[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total
[R][T] total

activity [Bq/cc]
activity [Bqg/cc]
decay heat [W/cc]
decay heat [W/cc]
beta decay heat [W/cc]
beta decay heat [W/cc]
gamma decay heat [W/cc]
gamma decay heat [W/cc]
alpha decay heat [W/cc]
alpha decay heat [W/cc]
activated atoms [#/cc]
activated atoms [#/cc]

gamma dose rate [uSV/h*m"2]
gamma dose rate [uSV/h*m"2]



70 ‘gamma ' :{ # ~ Gamma spectra and totals

71 "spectra’:{

72 ‘group_number’ # [R][T,E] group number

73 "E_lower' # [R][T,E] bin energy lower-bound [MeV]
74 "E_upper' # [R][T,E] bin energy upper-bound [MeV]
75 "flux':{'value' # [R][T,E] flux [#/s/cc]

76 ‘error'} # [R][T,E] flux [#/s/cc]

77 "energy_flux':{'value' # [R][T,E] energy flux [MeV/s/cc]

78 "error'} # [R][T,E] energy flux [MeV/s/cc]

79 }

80 "total_ flux':{'value' # [R][T] total gamma flux [#/s/cc]

81 ‘error'} # [R][T] total gamma flux [#/s/cc]

82 "total_energy flux':{'value' # [R][T] total gamma energy flux [MeV/s/cc]
83 ‘error'} # [R][T] total gamma energy flux [MeV/s/cc]
84 "annihilation_flux':{'value' # [R][T] annihilation gamma flux [#/s/cc]
85 ‘error'} # [R][T] annihilation gamma flux [#/s/cc]
86 "current_underflow':{ 'value' # [R][T] gamma current underflow [#/s]

87 ‘error'} # no error reported

88 "current_overflow':{'value’ # [R][T] gamma current overflow [#/s]

89 ‘error'} # no error reported

90 }

91

92 "topl0':{ # ~ Top 10 lists from *.act file

93 ‘activity':{

94 "rank’ # [R][T,1le10] rank

95 'nuclide’ # [R][T,1lel0] nuclide name

96 ‘value' # [R][T,1lel0] activity [Bq/cc]

97 ‘error' # [R][T,lel0] activity [Bqg/cc]

98 "percent’ # [R][T,lel0] percent of total activity
99 }

100 "decay_heat':{

101 "rank’ # [R][T,lel0] rank

102 'nuclide’ # [R][T,1lel0] nuclide name

103 ‘value' # [R][T,lel0] decay heat [W/cc]

104 ‘error’ # [R][T,1lel0] decay heat [W/cc]

105 'percent’ # [R][T,lel0] percent of total decay heat
106 }

107 'gamma_dose" :{

108 "rank’: # [R][T,1le10] rank

109 'nuclide’ # [R][T,1lel0] nuclide name

110 ‘value' # [R][T,1lel0] dose-rate [uSv/h*m"2]

111 ‘error' # [R][T,lel0] dose-rate [uSv/h*m"2]

112 "percent’ # [R][T,lel0] percent of total gamma dose rate
113 }

114 }

115 ‘number_of':{ # ~ Maximum values of R, T, N, and E
116 'regions’ # R = total number of regions

117 "time_steps' # T = total number of time steps

118 'max_nuclides_in_any_region' # N = maximum unique nuclides found in any region
119 ‘gamma_energy bins' # E = number of gamma energy bins (default=42)
120 }

121}

122

123 if process_dtrk_file: dchain_output.update({

124 "neutron’:{ # ~ Neutron spectra and totals

125 "spectra’:{ # - Actual values used in DCHAIN

126 "E_lower' # [R][E] bin energy lower-bound [MeV]

127 "E_upper'’ # [R][E] bin energy upper-bound [MeV]

128 "flux':{'value’ # [R][E] neutron flux [#/s/cm"2]

129 ‘error'} # [R][E] neutron flux [#/s/cm"2]

130 }

131 "total_flux':{'value' # [R] total neutron flux [#/s/cm"2]
132 ‘error'} # [R] total neutron flux [#/s/cm"2]
133 "unit_spectra':{ # - Flux per unit source particle (raw *.dtrk output)
134 "E_lower' # [R][E] bin energy lower-bound [MeV]

135 "E_upper'’ # [R][E] bin energy upper-bound [MeV]

136 "flux':{'value' # [R][E] neutron flux [#/s/cm*2/s.p.]

137 ‘error'} # [R][E] neutron flux [#/s/cm*2/s.p.]

138 1D
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if process_dyld_files:
dchain_output.update({
'yields':{
'all names'
‘names’
'TeX_names'
"ZZZAAAM'

‘rate’:{
'value'
"error'
}

‘unit_rate':{
'value'
"error'
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~ Yield spectra

[N] names of all nuclides produced

[R][N] names of nuclides produced in each region

[RT[N] LaTeX-formatted names of nuclides produced

[R][N] ZZzZAAAM values (=10000Z+10A+M) of nuclides
(ground state m=0, metastable m=1,2,etc.)

- Actual values used in DCHAIN (at 100% beam power)

[R][E] nuclide yield rate [#/s/cm”"3]

[R][E] nuclide yield rate [#/s/cm"3]

- Yields per unit source particle
[RI[E] nuclide yield rate [#/s.p.]
[R][E] nuclide yield rate [#/s.p.]

if process_DCS_file: # add extra information
# Notation for output array dimensions

# R (n_reg) regions

HHEH

dchain_output.update({
'DCS" :{

"time':{
"from_start_sec’
"from_EOB_sec'
'of_EOB_sec'

}

"number_of':{
‘regions’
"time_steps'
'max_nuclides'
"'max_number_of_chains'
'max_chain_length'

}

"end_nuclide':{
‘names’
"inventory':{

"N_previous'
"N_now'
'"dN"

}
"activity':{

'A_previous'

"A_now'

"dA"

}
}

"chains':{
'indices_of_printed_chains'
"length’

"link_nuclides'
'link_decay_modes'

"link_dN':{
"beam’
"decay_nrxn'
"total’

}

H H H

H HoHHHH R

HHEH

HHHFH

HoHHHHHHFHHHF

Td (ntsteps) time steps in DCS file (usually different from that of *.act file!)
Nd (nnuc_max) max number of nuclides (this index differs from the *.act N index)
C (chni_max) maximum index of relevant chains
L (chln_max) maximum number of links per chain

[Td] list of times from start time [sec]
[Td] list of times from end of final bombardment [sec]
scalar time marking end of final bombardment [sec]

~ Maximum values of R, Td, Nd, C, and L

R = total number of regions

Td = total number of time steps

Nd = max number of end nuclides in any time step
C = highest index of a relevant chain found

L = max number of links (nuclides) in any chain

~ Informtaion on nuclides at the end of each chain
[R][Td,Nd] nuclide names

[R][Td,Nd,C] inventory in previous time step [atoms/cc]

[R][Td,Nd,C] inventory in current time step [atoms/cc]

[R][Td,Nd,C] change in inventory of end nuclide from
previous to current time step [atoms/cc]

[R][Td,Nd,C] activity in previous time step [Bqg/cc]

[R][Td,Nd,C] activity in the current time step [Bq/cc]

[R][Td,Nd,C] change in activity of end nuclide from
previous to current time step [Bq/cc]

~ Chains, individual links, and their contributions
[R][Td,Nd] the chain indices which were printed
[R][Td,Nd,C] length of listed chain
[R][Td,Nd,C,L] strings of the nuclides in each chain
[R][Td,Nd,C,L] strings of the decay modes each link
undergoes to produce the next link
(only generated if values in file, 'None' otherwise)
[R][Td,Nd,C,L] beam contribution to dN from each link
[R][Td,Nd,C,L] decay + neutron rxn contribution to dN
[R][Td,Nd,C,L] total contribution to dN from each link
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}

‘relevant_nuclides':{
‘names’
"times’
"inventory
'activity'

}

b

~ Avs t
[R]

[R][Td,Nd]
[R][Td,Nd]
[R][Td,Nd]

profiles of nuclides over relevancy threshold
list of relevant nuclides per region

time [s]

inventory [atm/cc]

activity [Bqg/cc]



