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Gommand Index
@ Part 0 Magic User's Manual
@ Part 1. Using Magic
@ Part 2 MCL Commands
@ Part 3. Time and Space
Q Part 4. Spatial Extenzions
a @ Part 5. Properties
@ 14 Material Properties
@ 15 Unique Geometry
SRV} . Emission Fr
(2] EMISSION [options]
EMISSION BEAM
[7] EMISSION EXPLOSIVE
[2] EMISSION GYRO
[2] EMISSION HIGH_FIELD
[2] EMISSION PHOTOELECTRIC,
EMISSION SEGONDARY
MISSIZN THERMICNIG
[2] EmIT
[2] PHOTON
[7] ONEZATION
Q Part 6. Algorithms
@ Part 7. Output
@ Part 8 Using MAGIS graphice outpu
@ Part 8 - Example Simulation Files
z Part 10 - Tutoriake
Cayeemaridi

a | 2

16. EMISSION PROCESSES

EXPLOGIVE
GYEREOD

HIGH FIELD
PHOTOELECTRIC
SECONDARY
THEEMIONIC

This chapter covers the following comrmands

EMISSION [options
EMISSION BEAM
EMISSION EXPLOSIVE
EMISSION GYRO
EMISSION HIGH_FIELD
EMISSION PHOTOELECTRIC
EMISSION SECONDARY
EMISSION THERMIONIC
EMIT

PHOTON

IONIZATION

You can use these commands to describe the emission of charged particles from the surfaces of an o

Most of the parameters required for the emission models are specified using default walues. Vou can change any of these
options] command. You can use the rest of the EMISSION commands to create customized models of the following emission proeSses:

s using the EMISSION

BEAM — an arhitrary, prescribed beam,
EXPLOSIVE — field-extraction from a surface plasma
GYRO — aprescribed beam for gyro devices
HIGH FIELD — high-field (Fowlet-Nordheim) enission
PHOTOELECTRIC —photaclettne cimihin

QHDARY
SHIC

— trconduy enstis

— st cEREnen.

The first theee are “araficial” emesnoa processss (a5 eppased to fondamental processes that mvelve the work Sanctos). bn BEAM emirpon, the beam
propesties e assurmed to be known a pricn and are soply presonbed, without regard for the onderdyng fnderendal processes. For example, it can be used to model
& beidem, that enbirs & cawly, watkoot mchidng the procesdes that craate the bagss m e frat plate [8 EXPLOSIVE ésushin, on8 of sbars dpedied i extracted fram
wn arcaned naface plisma, 4 phrnoesenen hpealy rmeawtered oo pdaedgawer gpbiations The wdrhang poceiees of kygh- S0l enstnis and joude beasng,
wtach jroduse the pluma, e comndered sy phrrimnenclogeady The eaficr plasne o straned g not achually smadeled with putcles [nitead, pashele: aor
ereated with charpe rofBcoerd 1o cose e noemal elecie Beld of the nurface b wanish Ther seve, o sesrrevo, nedece el o o debnperkeg feasbae of
EXPLOSIVE emission. GYHRO emiemon is really a special case of BEAM emissson & which the coatrols bave been adapted specifically for gyre (rolatng beamlet)

aprplicabions

The laet S reprraes Sndumental ermesin moceiied, o wiach energr s fuppbed 10 vereisse & wrk fneten In HIGH FIELD emmesom, the snergr 1
repplard by the sorbarnt electne 00 and reedli & quastiss-mnechioeedl henekng The electren el st wimes with e elecine S04 oo the nsface s mdeg 1o S
Fowler-Hosdbet cquatice. |n PHOTOELECTRIC emizsizn, the energy o overcome Be work fmchizn is ropplied by an meidest photen.  The enengy spectnum of
e emted electrons depends on the moident photon spectnum, and a Sransport code is fypically used to compate the elzciron energy spectrum, which is required mgut
For thes emsismion mode]l The spatial disrbution of the photve for & specified with o PHOTOHN command, used ooy o corgunction with PHOTOELECTRIC
emabinit. B SECOHDARY esushn, the ensngy is overcanss the o fonctdsn o figphed by cosnend chirged parncles it dre misdent Upan & coadotheg
rfacr The elrction ek winre with the matemal and the sngle and enegy of the medend putele I THERMIOHIT re=asnen, the rarsgy b ivere ione the wink
fumecion e Bl ded The cleciom arld wmies wth B nsface Srmprratiae, sccordng b the Rubigdion-Drahman rquatiin.

Omce an emission model has been created, you can emable emismon on & parboslar object by using the EMIT command In 30 svalabions, the EMIT
coremard can be used coly with vohese obgects (VOLUME, Ch 10} and not Goen poiks, Bres, or srear o 20 semlations, the EMIT comenand can be used anly
wath ared obyects (AREA Ch 10} In bath cases, the spahal cbyects fit be perfecty conducteg (CONDIMCTOR, Ch 14)

The fiflesimmn Vable remamets drmre nenes sl medebeer om the relecben af pevssien dosetbene

@AR=k| ) Bl MAGE

|[ 7 i mets

|

A
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A
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AWemrr drrr e beet red rmle et o pead s der F._nul-n— Al e
3 ET el > LA
cmE=m 2%

Hardware,

— an arbitrary, prescobed bearn.

— field-extraction from a surface plasma.
— a presctihed heam for gyro dewices.
— high-field (Fowler-Nordheim) emizsion.
— photoelectric emizsion.

— secondary etmission,

— thermiomc ermssion.
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B2 MAGIC Help

Cont'd

& g

F=T Ea ENfal A0

BAQ | £0-Fw | #%9 | EMISSION PHOTOELECTRIC Command |
Command Index Function: Specifies a photoelectric emission process.

&3] @ Part 0. Maeic User's Manual

& @ Part 1. Usine Magic Syntax:

[+ @ Part 2. MGL Gommands
[+ @ Part 3. Time and Space
[+ @ Part 4. Spatial Extensions
= [:Q] Part 5. Properties
# @ 14. Material Properties
&) @ 158. Unique Geometry
= l]zl 16. Emigsion Processes
2] EMISSION [options]
7] EMISSION BEAM
7] EMISSION EXPLOSIVE
2] EMISSION GYRO
2] EMISSION HIGH_FIELD
z W PHOTOELECGTRIC
7] EMISSION SECONDARY
2] EMISSION THERMIDNIG
2] EMIT
2] PHOTON
2] IONEZATION
=] @ Part 6. Aleorithms
=] @ Part 7. Output
H @ Part 8. Uzing MAGIC eraphics outpu
& @ Part O - Example Simulation Files.
[+ @ Part 10 - Tutarials
[+ @ Commands

EMIZSION PHOTOELECTRIC photon source f{e) yield photon energy [options] ;

Aromnents:

photon_source  — name of photon source, defined in PHOTON command.

fie) — electron energy function (electronfkew), defined in FUNCTION command (type
DaATA only).

yield — conversion vield (electrons/photon).

photon_energy — average photon energy (ke'V).
options — see EMISZIOHN [ophons] command.

Defaults:

Mone, except for the option defaultz. The EMISSION PHOTOELECTRIC command tust be entered for
thiz model to be used.

Description:

The photoelectric emission process is described by the equations,

&q _

1
S 7 S —— g
GididEingds  z TeWiEces

where

w = -418igyin)ls

The definitions of these quantities iz isted below:
« E — renresents the electron enerew (keV.

A
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Using MAGIC3D to model the ATK
Baby Amplitron L4717

WAVEGUIDE TAPER IMPEDANCE TRANSFORMER

N

Ll

14
e < AN P 1 f SN
e
-~ / AT ST Q\%ﬂ 1 T
£ * / g '
| /7

uzl
/ -
TWO-WIRE TRANSFORMER

ZANODE VANE BAR

Hardware, Software and Professional services

II;'>
d



(E3)

Matts
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ATK,
ALLIANT TECHSYSTEMS

FIELD POWER 5.DL at EZOUTPUT.PORT

! f=2.89GHz

B = .25 Tesla
V. ramped |
““““ TP 4.6 KW |~

input
|

———————————————————————————————

|
120
Time [sec) [E-9)
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