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EVA —what do we want to know?
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TOF —"MIKE" Function
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e time of flight depends on:
total Energy E,, electric V(z) and magnetic Field B(z)
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Setup dependent Parameters

Z0 - dist. trap center to first drift tube (in m)

Z1 - length of first drift tube (in m)

Z2 - length of second drift tube (in m)

Z3 - length of third drift tube (in m)

Z4 - length of other drift tubes to detector (in m)
V1 - potential at first drift tube (in eV)

V4 - beam potential (in eV)

Vm = v, - magnetron frequency (in Hz)

BO - magnetic field at trap center (in T)

B1 - curvature parameter of magnetic field (in T)
B2 - curvature parameter of magnetic field (in T)



Parameters that change with "time"

Center — center frequency (Hz)
EZ - axial energy during ejection (in eV)
EConv — energy in the conversion region (Z, »)
RhoP - initial magnetron radius (in mm)
RhoM - initial reduced-cyclotron radius (in mm)
Conv - number of conversions ,.
. - . g 1 (p/pn)
Damp - damping coefficient § (in 1/s) é = —

L . . mMion T /Ty
TRF - excitation time (in s) |



Parameters in EVA control (F1)

Remarks:

e parameters that
should be fitted do
not like to start with
"0".

e don't try to fit to many
at once. |

| [ FitPar

Fit  Description Pararmeter

v Center 809547 2597 0. 0000

v Ez 0.35 0.00

v Econv 21.78 0.00

v Rho- 810 0.00

[~ Rho+ 0.00 0.00

v Conv 1.04 0.00

v aDamp 1.10 0.00

[~ TRF 0.900 0.000

[~ 20 0.025 0.000

[ Z1 0.0v0 0.000 ;I
Load Load E] Default |
Save Save




Some examples

E_z0.005eV

400 4

350 4

300 -

E_z0.008eV
250

E_z0013eV

Ez

00 . . :
1.00 269 419 b.79

739 899

Result : TOF shift mainly for all ions.

| Rho-1.504mm
Rho-:2 100mm

rho

200 T T T
1.00 258 418 579

739 899

Result : TOF shift for excited 1ons.

400
3501
300

250

200 . ' r .
1.00 259 419 579 7.39 5.99

Econv

ECon:0.600eY

ECon:0.932eV
ECon1.500eY

Resulr : TOF shift mainly for off-resonance ions.

400 1

350 1

300 -

250 1

damp

Damp:1.000 s™
Damp:0.223 s

200 . . . .
1.00 2B9 419 5.79 738 593

Result : Curve’s shape changes because of the

damping parameter Ay,

courtesy of C. Yazidjian



More settings

scans per fit — evaluation
of data with time/scan

lons per shot = z-class

TOF error

— stat: standard deviation for
each scan step = recom.
time error

- sys: deviation for mean TOF
determination between
different scans

Sum statistics — evaluation
of data with time for low
statistics

Evacontrol A

—Uze scans— | [ IJze pointz—

|

—Scans per fit——

ik

1

max |9

ik

1]

max |26

—long per shot———— M

TMCA range——

| 1] select2d
1

ik IEE.24
T |'||:|3.3E
£-clazs analvsis— —TOF emar
[T ves, pleaze stat i
4.00 .00
2-::Iasses|3 I
iz IEUU
[~ Sum statiztics Single TOF I'I
deteff. % |35
it
ffer. 3|10 e
efen. %] & g € Mike [2res]
T Gauss = Bamzey [exp]
Update | Save inil = Mike




5.3 - [1: TOF Spectrum

. .Eile Fit  Statistics Special Window

TOF spectrum (lons/channel vs. t)
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44.01
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MCA:Time of flight

[1s]

Info :

lons : 1499
MCA : [ 415, 647]
O. error 0.1 [us]
Mean TOF 88.2 [us]

Rec. time error:
5.1 [us]

|shiptraptof [5:\LABwarkiBeamtimesifunl 205_58Mi_92M01051210_340_hol47++.dat [

4

Recommended time error =

Mean quadratic deviation
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\/EZNi'(Xi_X)



Fit the Mike function

e Fitting by minimizing

y :i/yi —Y(%;8;..ay)
i=1 \ O; y

using the "Levenberg-Marquardt" method
e Uncertainty of a,, by varying a, until we find ;(2 = ;(2 +1
and symmetrizing the left and right value.




Fit result
C S

e TOFEff = Off — TOF(Center)
IMass and fit dependend!

e S/N=
\/O-(tmax) +O-(tmin)

Info :
Center:1464453.741 Hz
ErrCen: 0.019 Hz
FWHM : 1.333 Hz
Conv : 1.188

tRF : 0.900s

Off : 91.777 us
TOFEff: 12.180%
-S/IN - 1.634

83.0

79.0

75.0

975 135 295 454 614 7.75 ChiSd . 1828
AFGI1-SetFrequency [Hz]




number of events / z

0.0 5. 10.4 15.6

#7

count rate/shot = Z

20.8

26.0
[#]




Z-class Analysis

Eva - 6.0.5.3 - [Frequency v¥s. 7]

EETEN

v [mHz]
857
807
757
Info :
707 ZClasses: 4

Offset: 1464453.708Hz
ErrOff:  0.044Hz
Slope: 0.003/Hz
ErrSlo:  0.004/Hz
NuExtr: 1464453.709Hz

NukExErr: 0.043Hz
607

56 84 112 140 168 196> 1099

657




Z-class Analysis

e lInear extra
oneionint

nolation to
ne trap

(including ©
efficiency)

etector

e should be done for all

files
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Results

e Menu->Fit->Write Fit Files (CTRL-s)
e two files are created: *.¥t2 and *. log

— *_Tt2 to be used with SOMA (see Ryan's talk)
— *_log contains more complete information

(if you want to redo the fit and obtain the same
result ©)

e from z-class analysis: *z.fi1t

— contains the used z-class breakdown and the
parameters of the linear fit



