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Installing & running the codes

Tibor Kibèdi, Dep. of Nuclear Physics, Australian National University ICTP-IAEA 2018

q PATH (variable) PATH is an environment variable on Unix-like operating systems, 
DOS, OS/2, and Microsoft Windows, specifying a set of directories where 
executable programs are located.

q Copy executables into a single directory (<myDir>) and add this directory to the 
PATH:
Linux & MacOS add to the .bashsrc or .profile files: 

export PATH=<myDir>:$PATH 
Windows: use Control Panel\Environment Variables to add manually

q Check if PATH is correctly set. To list ALL environment variables
Linux & MacOS: printenv
Windows: set

q BrIcc & BrIccMixing requires BrIccHome environment variable, the directory, 
where the ICC (BrIccFOV22.icc) data and index files (BrIccFOV22.idx) are

q Pass input/output file names on the command line
bricc 99mTc.ens merge <cr>

q Default file names convenient, but files will be overwritten!
q Consult with terminal dialogue and calculation report files to identify problems!



Numerical and ascii values in 
ENSDF
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q ENSDF: 80 character/line (record or card) ASCII (American Standard Code for Information 
Interchange) file (ENSD format manual)

q 17 record types: Identification, Normalization, Parent, Q-value, Level, Alpha, Beta, EC+beta+, Gamma, 
Reference, Cross reference, Delayed Particle, Product normalisation, Special record, History, Atomic 
Relaxation, End records 

q Often values are given in continuation records: 174Tm2 G FL=123.45
q Fixed length fields.
q Value is given as ASCII string to preserve accuracy reported in the original paper
q Uncertainty: symmetric, asymmetric, limits, data came 

from systematics, etc
q Uncertainty propagation (see BrIcc manual)
q No ENSDF editor available yet for all platforms

Redit (Windows)
Sergey Lisin (PNPI)



BrIcc – interactive use
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Version & data tableelement

Input parameter can be:
Ø Transition Energy [keV]: 123; 123.0, 1.23E2
Ø Chemical Symbol [max 2 char]: Os
Ø Z+integer [5-110]: Z76 selects Os
Ø SUBS: toggles between to show/NOT to show sub shell ICCs
Ø DATA table: toggles between “Frozen Orbitals” (BrIccFO) and “No Hole” (BrIccNH) 
approximations
Ø ?: displays information on how to use BrIcc
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BrIcc – interactive use
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BrIcc – use as evaluation tool
Step 1: calculations 
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bricc myEnsdf.ens<CR>  

BrIcc – use as evaluation tool
Step 1: calculation report 

Uncertainty on ICC
q Uncertainty DE
q Uncertainty on MR
q Flat 1.4% from theory

NOTE
q Uncertainty on MR may 

not be symmetric
q Total ICC will be 

inserted into CC field 
if aT > 1.0E-4

See BrIcc Manual how 
uncertainties propagated

bricc.lst
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BrIcc – use as evaluation tool
Step 1: calculations 

BrIcc verifies G, G-cont cards and generates error messages, if needed:

150GD  G 650.33    0 .3        (E2) 

<E> Invalid uncertainty on transition energy.

181RE  G 148.4     2      0.8 3M1        0.13    LT 1.724  17 

<E> Invalid mixing ratio.

Use FMTCHK before running BrIcc!

For some Elements and Atomic shells BrIcc energy range is limited:
<W> ICC could not be calculated for EG+DEGH above 398.000 keV

Extra user information
146SM  G 2644.43   5 0.108    3E1+(M2) 
<I> Mixing ratio empty, assumed to be equal to 1. 

246CM  G    42.9   2   2     AP  E2
<I> Uncertainties on ICC`s from transition energy uncertainty is greater than 1.0%.

Observe messages on terminal window!



BrIcc – use as evaluation tool
Step 1: new ENSDF records 

New ENSDF records: Cards.new

New CC

New S_G cards

Comments



Tibor Kibèdi, Dep. of Nuclear Physics, Australian National University ICTP-IAEA 2018

bricc myEnsdf.ens merge<CR>  

BrIcc – use as evaluation tool
Step 2: merge new and old cards 
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BrIccMixing

Conversion coefficient for CE and PF

𝛼(𝜋$𝐿$/𝜋𝐿) =
𝛼 𝜋𝐿 + 𝛿+𝛼 𝜋′𝐿′

1 + 𝛿+

Dp=+1 Dp=-1
pL M1 M3 E1 E3
p’L’ E2 E4 M2 M4

Mixing ratio (MR)

𝛿 𝜋$𝐿$/𝜋𝐿 =
𝜆/(𝜋$𝐿$)
𝜆/(𝜋𝐿)

Mixing ratios can be determined from
q Gamma-ray angular distributions
q Gamma-gamma angular correlations
q Conversion coefficients

BrIcc grapher
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BrIcc grapher

BrIccMixing

Conversion coefficient for CE and PF

a(exp) – experimental ICC, ratio of ICC`s or
CE,p intensities

a(M1), a(E2) – theoretical M1, E2 ICC

𝛼(𝑒𝑥𝑝) =
𝛼 𝑀1 + 𝛿+𝛼 𝐸2

1 + 𝛿+

Mixing ratio (MR)

𝛿 𝐸2/𝑀1 =
𝜆/(𝐸2)
𝜆/(𝑀1)

q d (MR): -⚭ < d < +⚭
q a ~ d2; sign of d could not be determined 

from CE data!
q Sensitivity varies largely with energy, 

multipolarity and shell
q a(exp) must be between a(M1) and a(E2)
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Running BrIccMixing
q BrIcc and Gnuplot need to be installed
q Prepare ASCII input file
q Shell: K,L1,L2,… for ICC values: L1/L2, K/L... ICC ratio; MR mixing rato
q Symmetric uncertainties only (no limits, no asymmetric UNC)
q Use “#” for comments 

Header

q <E> Error with explanation and line 
number  will be given

q Data-Sets can be combined with 
the “*NEW” command



BrIcc / BrIccMixing – 90Y IT
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BrIcc / BrIccMixing – 90Y IT
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𝐼/+7+× 1 + 𝛼9+7+ = 𝐼/:;<× 1 + 𝛼9:;<
Intensity balance at 202.53 keV level:

With RI and CC from ENSDF
IN:  202.53(3) keV M1(+E2), MR=-0.04(4)

RI: 106.8+/-0.4
CC: 0.02740+/-0.00030

     TI(202): 109.7+/-0.4
OUT:  479.51(5)(3) keV M4(+E5), MR=0.1 LT

RI: 99.650+/-0.030
CC: 0.0983

     TI(479): 109.446+/-0.033
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Recalculate with BrIcc!



BrIcc / BrIccMixing – 90Y IT
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𝐼/+7+× 1 + 𝛼9+7+ = 𝐼/:;<× 1 + 𝛼9:;<
Intensity balance at 202.53 keV level:

With RI and CC from ENSDF
IN:  202.53(3) keV M1(+E2), MR=-0.04(4)

RI: 106.8+/-0.4
CC: 0.02740+/-0.00030

     TI(202): 109.7+/-0.4
OUT:  479.51(5)(3) keV M4(+E5), MR=0.1 LT

RI: 99.650+/-0.030
CC: 0.0983 0.0965(14) from BrIcc

     TI(479): 109.26+/-0.14



BrIcc / BrIccMixing – 90Y IT

Tibor Kibèdi, Dep. of Nuclear Physics, Australian National University ICTP-IAEA 2018

90
39

Y
51

-2 NUCLEAR DATA SHEETS
90
39

Y
51

-2

2− 0 64.10 h 8

3− 202.53 250 ps 7

7+ 682.04 3.19 h 66
8
1
.8

E
5

0
.3

3
4
7
9
.5

1
M

4
(+

E
5
)

9
9
.6

6
2
0
2
.5

3
M

1
(+

E
2
)

9
9
.9

%IT=99.99790 20

Intensities: I(γ+ce) per 100 parent decays

Decay Scheme

90Y IT decay (3.19 h) 1974Kl06,1973Ha18

90
39Y51

Iγ > 10%×Imax
γ

Iγ < 10%×Imax
γ

Iγ < 2%×Imax
γ

Legend

2

𝐼/+7+× 1 + 𝛼9+7+ = 𝐼/:;<× 1 + 𝛼9:;<
Intensity balance at 202.53 keV level:

With RI and CC from ENSDF
IN:  202.53(3) keV M1(+E2), MR=-0.04(4)

RI: 106.8+/-0.4
CC: 0.02740+/-0.00030

     TI(202): 109.7+/-0.4
OUT:  479.51(5)(3) keV M4(+E5), MR=0.1 LT

RI: 99.650+/-0.030
CC: 0.0983 0.0965(14) from BrIcc

     TI(479): 109.26+/-0.14

CC(479) data
1961Ha17  0.10(2)
1961He09  0.11(2)   
1973Ha18  0.1002(34)
1990Mu11  0.0990(56)
ADOPTED   0.0999(29)

KC(479) data
1973Ha18  0.0856(29)
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CC(479) data
1961Ha17  0.10(2)
1961He09  0.11(2)   
1973Ha18  0.1002(34)
1990Mu11  0.0990(56)
ADOPTED   0.0999(29)

KC(479) data
1973Ha18  0.0856(29)

MR(479)=0.7(+9)

Intensity balance:
IN:  202.53(3) keV M1(+E2), MR=-0.04(4)

RI: 106.8+/-0.4
CC: 0.02740+/-0.00030

     TI(202): 109.7+/-0.4
OUT:  479.51(5)(3) keV M1(+E2), MR=0.7(+9)

RI: 99.650+/-0.030
CC: 0.1006+/-0.0014

     TI(479): 109.67+/-0.14

ENSDF: MR==0.1 LT from
 B(E5)(W.u.)<300. 

1979En04: No definite RUL for E4



Mixed transitions:  𝛿+ 𝜎$𝜆$/𝜎𝜆 = 𝐼/(𝜎$𝜆$)/𝐼/(𝜎𝜆)

𝜏/ σλ = 𝜏/
A× 1 + 𝛿+ 	

𝜏/ σ′λ′ = 𝜏/
A×

1 + 𝛿+

𝛿+
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Partial g-ray mean-life: 

𝜏/
A = 𝜏CDE×

∑ 𝐼/G×(1 + 𝛼9G)H
GIJ

𝐼/
A

isomertexp

tgj

Ruler
Aim: calculate empirical photon transition rates and compare with 
recommended upper limits 

Γ×𝜏 = ℏ = 0.6582×10RJS𝑒𝑉	𝑠
										𝑇J/+= ln 2 × 𝜏

Some useful formulas from Kondev et al., ADNDT 103-104 (2015) 50

Γ/ σλ = Γ/
A×

1
1 + 𝛿+  

Γ/ σ′λ′ = Γ/
A×

𝛿+

1 + 𝛿+  
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Ruler

Reduced g-ray transition probabilities

𝐵XE 𝜎𝜆 ↓ [𝑊. 𝑢. ] =
𝐵/(𝜎𝜆) ↓
𝐵XE(𝜎𝜆) ↓

𝐵XE(𝐸𝜆) ↓=
J
:^
× _

_`a

+
× 1.2×𝐴J/_ +a

[e2 fm2l]

𝐵XE(𝑀𝜆) ↓=
J7
:^
× _

_`a

+
× 1.2×𝐴J/_ +aR+

[µ2N fm2l-2]

Electric

Magnetic

Recommended Upper Limits RUL
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Ruler

Terminal dialogue

Operating Mode

Calculates reduced B(EL) and B(ML) and
R - Compare to RULs
B - Compare to RULs and creates new

ENSDF file with B(EL) and B(ML) on 
new G records
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Ruler

Calculation report file

Experimental B(E2) Output ENSDF file: ruler.out
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GABS

1986Br21 E. Browne, Nucl. Instr. Meth. A249 (1986) 462

𝑁J =
100

𝐼/J 1 + 𝛼J + 𝐼/_ 1 + 𝛼_

𝑁+ =
100

𝐼/+ 1 + 𝛼+ + 𝐼/_ 1 + 𝛼_

NR (g-ray) Normalisation factor:

Alternative normalisation factor, assuming no direct feeding to 
g.s. and 1st excited state:

NR (g-ray) and BR (decay branch) Normalisation factor:

𝐵de =
𝐼/J 1 + 𝛼J + 𝐼/_ 1 + 𝛼_

𝐼/J 1 + 𝛼J + 𝐼/_ 1 + 𝛼_ + 𝐼/: 1 + 𝛼:

NR – multiplier to convert RI to # of photons/100 decays
NT - multiplier to convert TI to # of transitions/100 decays (if TI given)
BR – branching ratio multiplier for converting intensity/100 decays
NB – multiplier for converting relative b- and EC intensities/100 decays
NP - multiplier for converting per hundred delayed-transition intensities to /100

decays of precursor 

NR NT BR NB NP

Samples
127Te.in
176Lu.in

Sample
80Br.in
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GABS
Prepare input ENSDF file by marking column 79 of transitions to the g.s.
X. If DRI blank, DRI=20% assumed 
Y. Original DRI, including blank value is used
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GABS

a

New ENSDF file

Ig(abs)=NR * RI

NR – multiplier to convert RI to # of photons/100 decays
NT - multiplier to convert TI to # of transitions/100 decays (if TI given)
BR – branching ratio multiplier for converting intensity/100 decays
NB – multiplier for converting relative b- and EC intensities/100 decays
NP - multiplier for converting per hundred delayed-transition intensities to /100

decays of precursor 

NR BR
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GABS

a

Ig(abs)=NR * RI           


