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* gyromotion

» cyclotron frequency of positron with

B=10G-100 G = 28 MHz - 280 MHz

» vertical bounce motion

EXB’pIate

» thermal speed of 5 eV positron is 1.3e6 m/s
« typical bounce length would be ~0.1m =

+ toroidal precession motion

* simion calculations for various cases

» also a function of Er, but anyway

= order of 10 kHz
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« application of RW electric fields by 4 or 8 segmented electrodes

- ### Apply electrode voltages; start ###
- called multiple times per time-step to adjust voltages.
segment.fast_adjust()

functien

freg
ampe

ad]_electez
ad]_electa3
ad] _electes
ad]_electes

tonumber(tsi1z2alptcl_n1l)
tonumber{ts13alptcl_n1l)

tonumber(ts7alptcl_n1]
tonumber({ts7alptcl |
tonumber({tsdalptcl nll

- outer electrode start

ad]_electa7
ad]_electes
ad]_elect@g
ad]_electle
ad]_electll
ad]_electl2
ad]_electl3
ad]_electls

RW
electrode
voltages

tonumber({ts6_lalptcl _nil)
tonumber(ts6é_2alptcl _n1l)
tonumber({ts6_3alptcl_nll)
tonumber({ts6_dalptcl _nil)
tonumber(tsé_Salptcl _n1l)
tonumber{ts6_Galptcl_nll)
tonumber{tsé_7alptcl_ni])
tonumber(tsé_Balptcl n1l)

- outer electrode end
adj_electls = tonumber(tsé_galptcl_n1])

o T S R S S T

magnet
Vexb-

ampe
ampe
ampe
ampe
ampe
ampe
ampe
ampe

oW oW OE N N NN

) -- magnet rod
nll) --

1 -- Vexb+
tonumber(tsSalptcl _n1l) --
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* potential contours in the trapping

math.pi
math.pi
math.pi
math.pi
math.
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region

1E-6 * freq
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1E-6 * freq
1E-6 * freq
1E-6 * freq
1E-6 * freq
1E-6 * freq
1E-6 * freq
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1on_time of flight
1on_time of flight
1on_time of flight
1on_time of flight
1on_time of flight
1on_time of flight
1on_time of flight

1on_time of flight
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8@ * math.pi)

]
8.25 * math.pi)
8.5 * math.pi)

.
1
1
1
1

75 * math.pi)

.0 * math.pi)
.25 * math.pi)
.5 * math.pi)
.75 * math.pi)

sinusoidal voltages with phase

differences (these are for 8 electrodes)

(4 electrodes case)
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* high frequency RF of 100 MHz (~ gyromotion frequency)

120, 100, 400, 160, -160,0,0,0,0,0,0,0,0, 0, 0, 5, -0.108114537166967, -0.17674469577929, -1+

X,z Vexb,-Vexb,oe1,0e2 0ed,0ed4,0ed,0e6,0e7,0e5,0etop,Vmag, Te vx, vy, vZ+

without RW

* injection and 180-deg
rotation

Vog=0ve

with RW
 decoupled with injection

» there are effects, but

* N0O guiding center transport

100MHz(1e8) 200V rotating E+
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» medium frequency range of ~1MHz (~ vertical bounce frequency)

130

y (mm)

100

20

— AH00kHz, 8V, 8 electrodes
— T00kHz, 8V, 8 electrodes
|

1 [ 1 1 1 |

X (mm)

130

Z (mm)

« 5eV positron orbits with or without RW fields

 inward transport with certain conditions

| magnet
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| position
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0

 can be combined with ExB drift injection scheme
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« compression effects at broad frequencies between ~100kHz and ~2MHz
» small differences between 8 and 4 RW electrode cases

« correlation with flight times (inward transport -> long flight time)

» needs statistical treatment for orbit calculations
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. 20T 1 2 3 7= 1.open the gate (deflector or aperture)
g e I_I/\)[,zj\g-f H 1 injecting short pulse of e+ beam

ﬁ/ |EEESEm | E |
S s L EEFERTE) | 2. when the tail end of the beam reaches
= ot / \ E the equator ("injected"), (and the beam

head is in the trapping region,) RF is
applied (or not applied, for comparison)

3. sinusoidal waves stop when the
tail end reaches the target (or
before), and go back to OV.

-1 0E L1 1 S L S I
5 10 20
time (arb. or us)
ExB NE | = F | ExB N i =
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ﬁm Continue measurements of counts
at the target with various r, with
and without applying RF waves
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|d94 200kHz sin wave 5V ph= 0|

« further comparison with orbit

N analysis is needed
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"Initial phase” of this calculation is almost opposite
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* the beam was somehow unstable

« application of random fluctuating electric field shortened
the trapping time of positrons

* re-planning is needed for studies on random fluctuations

13
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