
4.  Beam stopping and beam
emission spectroscopy

● Extracting effective beam stopping
coefficients or beam emission
coefficients using ADAS304.

● Calculating the beam population
structure isung ADAS310

● Post-processing stopping and beam
emission using ADAS312



Obtaining effective beam
stopping coefficients

● Datasets of class ADF21 contain effective
stopping data as a function of beam and plasma
parameters for different plasma species.

● Datasets of class ADF22 contain effective beam
emission data as a function of beam and plasma
parameters for different plasma species.

● Code ADAS304 interrogates ADF21 or ADF22
data sets to provide coefficients at  beam and
plasma conditions of your choice.



Obtaining effective beam
stopping coefficients (contd.)

● Start ADAS304 as follows
» Start ADAS
» Move to ADAS series 3
» Click button for ADAS304

● ADAS304 has the standard sequential
three screen structure, namely file
selection, processing options & output
options screens



Obtaining effective beam
stopping coefficients (contd.)

● File selection
» Path to central ADAS data of the correct

class (ADF21 or ADF22) is selected by
button press.

» A group name for input files is given.
» Then the collection of impurity species

participating in the stopping are selected.
» Use the Reselect Ion List button for this,

which pops-up an impurity selection list.



ADAS304 Input

Data  root

ADAS304 INPUT

Input  Stopping Ion File Details

Centra l data User  da ta Edit  Path Name

Browse Comments Cancel Done

/disk2/adas/adas/adf21/

a)

Reselect  Ion List

EPV���K*URXS QDPH IRU LQSXW ILOHV �

&ODVV SUHIL[ IRU LQSXW PHPEHU �

6WRSSLQJ ,RQ /LVW � %H� +�

�0D[LPXP RI ���

�XVXDOO\ � EPV����EHDP!

�XS WR � FKDUDFWHUV � %ODQN QRQH�

(GLW WKH SURFHVVLQJ RSWLRQV GDWD DQG SUHVV 'RQH WR SURFHHG

F�

E�



Obtaining effective beam
stopping coefficients (contd.)

● Processing options
» First select proportions of each impurity in

the plasma (by number).
» Then specify the beam energy, plasma

temperature and density model you wish
for the output graph, using Table Editor.

» Finally choose the graph coordinate.



ADAS304 Processing

INDEX                Output               Input                Output
                            Beam                  Beam                Ion
                            Energies             Energies           Densities
                           (Units : eV)         (units : eV)        (Units : cm-3)  

    1                 5.000E+03          MIN RANGE        5.000E+13        
    2                 1.000E+04          -------------------        5.000E+13        
    3                 2.000E+04                                         5.000E+13          

Polynomia l F it t ing

Fit  Polynomial             value %  : 10

Browse Comments

Tit le for  run   :

Stopping ion list  :   Be4  H1

Edit  Table

Edit  the processing opt ions da ta and press Done to proceed

Cancel Done

a)

b)

c)

d)

e)

$'$6��� 352&(66,1* 237,216

6HOHFW FRRUGLQDWH W\SH IRU RXWSXW JUDSK ��

(QHUJ\

'HQVLW\

7HPSHUDWXUH

'HIDXOW RXWSXW YDOXHV &OHDU WDEOH

INDEX            Ion                    Ion              
                       Symbol           Charge           Fraction

    1                    Be                     4                    0.100        
     2                   H                      1                     0.900      
    3 
     4  

Edit  Table

6WRSSLQJ LRQ IUDFWLRQ

1RWH� 7RWDO IUDFWLRQ VKRXOG  ����

�2WKHUZLVH YDOXHV ZLOO EH QRUPDOLVHG�



Obtaining effective beam stopping or
emission coefficients (contd.)

● The composite stopping for a mixed
composition plasma is assembled as
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Obtaining effective beam stopping or
emission coefficients (contd.)

● Output options
» Graphical display is of the stopping

coefficient usually as a function of beam
energy.

» Graphical hard copy and a listing summary
of the extracted and fitted data are
available.

» Automatic or explicit scaling may be
chosen.



ADAS304 Output

ADAS304  OUTPUT OPTIONS

Graphical Output

Graph Title Figure 1

Explicit Scaling

X-min :

Y-min :

X-max :

Y-max :

Enable Hard Copy Replace

File Name  : graph.ps

Select Device

Post-script

Post-script

HP-PCL

HP-GL

Text Output Replace

File name  : paper.txt

Default file name

Cancel Done

%HDP HQHUJ\ SORW ��



ADAS304 graph



Computing effective beam
coefficients

● The first step is the calculation of the full
collisional-radiative population structure of
the hydrogen beam atoms.

● Code ADAS310 performs these
calculations in the bundle-n model.

● It executes these repeatedly for the sets of
plasma parameters required to construct
tables containing the excited population
structure and beam stopping.



Computing effective beam
coefficients (contd.)

● The full population structures are archived
in ADF26 according to (single) impurity.

● Code ADAS312 post-processes the
ADF25 files to extract the beam stooping
and beam emission coefficients of choice.

● The output is structured according to the
ADF21 (beam stopping) and ADF22
(beam emission) specifications.



Computing effective beam
coefficients (contd.)

● File selection
» Two input files may be selected.
» The first, called the expansion file, gives

the pathway for storing condensed
collisional-radiative matrices.

» The second, charge exchange file, is not
important for the beam case. ADAS310
can compute hydrogen populations in the
plasma (including CX) as well as beams



ADAS310 Input

Data root

ADAS310 INPUT

Central data User data Edit Path Name

Browse Comments Cancel Done

/belike/belike_jl1990o.dat

/export/home/adas/adas/adf18/
a)

b)

c)

'DWD )LOH�

'800<

D���D��

EQGOHQBH[S�K��GDW

� � �

Expansion File Details

3OHDVH HQWHU EHDP VSHFLHV GHWDLOV ��

%HDP VSHFLHV HOHPHQW V\PERO � %HDP VSHFLHV LRQ FKDUJH �+ ���

Data root

Central data User data Edit Path Name

qcx#h0/qcx#h0_e2p#h1.dat

/export/home/adas/adas/adf01/

'DWD )LOH�

� �

TF[�K�BH�S�K��GDW

TF[�K�BH�V�K��GDW

Charge Exchange File Details

(GLW WKH SURFHVVLQJ RSWLRQV GDWD DQG SUHVV 'RQH WR 3URFHHG



Computing effective beam
coefficients (contd.)

● Processing options
» There are many parameters to specify but

most are set with defaults.
» The main user data are the impurity

specifications  and the plasma parameter
scans.

» ADAS310 can work with mixed impurities
but main tabulations are for single
impurities which are linearly combined for
mixtures at the spectral analysis stage



ADAS310 Processing

Edit Table

Edit the processing options data and press Done to proceed

Cancel Done

b)

c)

d)

e)

$'$6��� 352&(66,1* 237,216

6HOHFW WDEOH IRU GLVSOD\ ��

,PSXULW\ LQIRUPDWLRQ

5HSUHVHQWDWLYH 1�VKHOOV

&OHDU WDEOH

INDEX            Beam Energy

    1                     2.000E+04

Edit Table

6HOHFW WDEOH IRU GLVSOD\ ��

(QWHU UHIHUHQFH HQHUJ\ LQGH[ �

6HOHFW ZKLFK SDUDPHWHUV WR GLVSOD\ � *HQHUDO 6ZLWFKHV �,� 6ZLWFKHV �,,�

>%ODQN IRU GHIDXOW@

>%ODQN IRU GHIDXOW@

>%ODQN IRU GHIDXOW@

>%ODQN IRU GHIDXOW@

>%ODQN IRU GHIDXOW@

5DGLDWLRQ ILHOG WHPSHUDWXUH �.� �

*HQHUDO UDGLDWLRQ ILHOG GLOXWLRQ �

0XOWLSOLHU IRU LRQLVDWLRQ FURVV�VHFWLRQV �

0XOWLSOLHU IRU 5HJHPRUWHU FURVV�VHFWLRQV �

,RQLVLQJ UDGLDWLRQ ILHOG GLOXWLRQ

%HDP VSHFLHV LVRWRSH PDVV �

����(���

����(���

����(���

����(���

����(���

���

0LQLPXP 1�VKHOO

6HOHFW WLWOH IRU GLVSOD\ ��

0D[LPXP 1�VKHOO

�

���

1RWH �

7KH ILUVW UHSUHVHQWDWLYH

1�VKHOO LV VHW HTXDO WR

WKH PLQLPXP 1�VKHOO

&OHDU WDEOH

(QWHU EHDP GHQVLW\ �FP���

%HDP HQHUJ\ VFDQ YDOXHV �XQLWV H9�DPX�

�

����(���

(OHFWURQ�SURWRQ GHQVLW\ VFDQ

(OHFWURQ�SURWRQ WHPSHUDWXUH VFDQ

%HDP HQHUJ\ VFDQ

a)

f)

,1'(; 1�VKHOO

� �

� �

� �



ADAS310 Processing (contd.)

Edit Table

0XOWLSOH�LPSXULWLHV

0XOWLSOH�LPSXULWLHV��WRWDO�IUDFWLRQ�PXVW�EH�� �����

6HOHFW�PRGH�RI�RSHUDWLRQ

,1'(;�����6\PERO����$WRPLF���)UDFWLRQ

�����������������������PDVV�QR�

���������������+����������������������

���������������%H���������������������



Computing effective beam
coefficients (contd.)

● Output options
» There is no graphical display from

ADAS310
» Several pass files are created
» .pass4 is the population structure (ADF26)
» Execution time can be ~ 10 mins.



ADAS310 Output
ADAS310  OUTPUT OPTIONS

Cancel Run Now

Run Summary Output Replace

File name  : paper.txt

Default file name

7LWOH IRU UXQ �

Replace

First passing file Replace

File name  : data.pass1

Default file nameReplace

Second passing file Replace

File name  : data.pass2

Default file nameReplace

Third passing file Replace

File name  : data.pass3

Default file nameReplace

Fourth passing file Replace

File name  : data.pass4

Default file nameReplace

D�

E�

F�


