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The, mte'rctctlon phenoznena of a 2 x 1011 watt pulsed relatwmtlc ¢

Iectron bearn was extl ag‘red frorn the ga,thoc].e anode reglon of a F—’hyslcs ;

-Intarnatlonal 5 MeV pulsed power system through a 0.001 in. Al wmdow
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- FIGURE 3. PULSED POWER GENERATOR CATHODE-ANODE REGION

The electron beain is extrac‘ted:through a 0.001 in. A] window into the

drift (,harnber reglon .

The drift chalnber 1s shown in Figure 4. Two camerés are mountcd
90 frorn one another on glass ports to v1ew the beams in a sterecoscopic
. mannor._ Vaguuzn feed through ports allow for the extraction of therlnocouplo
’ 17.7leads Whl(_h are 1nteg1 al parts of the Oraphlte (aforlmeter used to-monitor

the h1gh om,rgy beam o
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D or an elegtron beari in a rcglon of hard van.uum th(., radlal olectric

: fl(‘l( anci tho axnnuthal rrlagnetlc flelds are g1ven {in Gaussian um,ts“}_'by

. 2Ner T _ 2Nefir
E E-_-‘_Z'. ) B=
o r r
. where  E "= radial electric field . Vo= E'E- = electron velor_lty : N
o B = azimuthal magnetic flf“ld Z = "axial distance in the. drift rcgmn
N = nurmber of t,le(,trons c = Ve]_ggﬂ;y of light -
o per unit ]c»ngth r = beam rad:us _
- A SR : o
€7 e]ectromc Charge , r = radius at which B and B.
B;' = V/C _ are obsorved ( r )

'th (—\1(\( trons m th( beam experlem e an outward f(n ce due to Lht

s olu 1_]"](_, led of Lhe spdge chargc‘ and an inward f()r;.e due to_tho _:_ngm:_t_ic‘."
hold '

L The_ force on an eléctron at the edge of the beam' (r r)) is:

F = eolF + V'X_B)-
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F o= E‘L\T_.e_._ (1 -‘BZ)
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o —-'-If t'}io'elegtron beam prerlrn(_ntal cha.mber is leled with a low~' |

persure gas Lhe .solf forcw_s in the boam rnay be- bt__rong,ly modified. 'l'h_e..

;._"hlgh thrgy o]entrons mm.ae thc gas,
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S The (apld rise of magnetic field when the (‘1(‘( tron boeam pa.'-,m_s
' -_‘t}u ough Lhe‘ experm:mntal (hanlber may induce large ba,ck currents that re duce :

ﬁthe magnctlc fleld of the prlmary electron beam.

L If the electrlc, fleld 1s reduced by the fac‘ror f and the magnbtlg
..{x'_:-fLeld by the factor f ,,' Equatlon (l becomes ° B o
S F= ![1 - L BT - ) (2
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For a wide rahgé of gas pressures f -is noarly umty, and Lhe 101 ce
[

o .CXPel‘lﬂnLE‘d by‘ hlgh f,nergy electronb is due pmmarzly to the njagﬁnetu effect L

: dnd becomes nggative, or dlrected toward Lhe btam axis. ’Ihls is -the. _(:o:ndlt_l;on )

":"l‘.‘for a st,lf pmch of the beam

At air pressurcq from 0.0l Torr to l Torr ‘the beam is 'c"j_bserved in a

' varlety of plm,hed modes one of which is indicated in--'Figure 5b. Flgures

' l5b, %C, and 5d are exarnplos of self photographs of the light in- tlu wake - of th(

“ele c,tron beam

”.As the 'ai.r :pre_s-su,re rises above 1 Torr, the ind_uéed_conduc;t:ivi_ty.OL

"‘l.t'he a1r ‘:in_crgairses',- 'bea'm—ind.u_ced back currents Bécome 1_arge, and the _facrt.(;)'r o
-flﬁ.jalﬁpfq_ac}:ae_s ﬁni’ty. In this cas_é-the beam is both erleétricalrly and '1‘1qa.ghe.f' i'.c.a_}ly-

‘.-_In'eutral.izerd” ahd beam solf—fo'rcc-*s aré greatly i‘edu'c:.ed The beam d r‘ii’fé '

-_:.'-',through the expr‘r:m(,ntal chamber expandlng with 1ts own initial angle of

. '.Ldr\rgrgence as. 11]11511 ated in I'Jgure 5(. If the air preqsuro 1s rdxsed furtho.
the hack currents dec roase, and the bearn agam p1nches ~as in ¥ 1gjurc4 5d. 7
e Flgure 6 prosentb sevoral photographs of the bedm pasemg through the dmit
| '-c hamber at a wxde range of pressurcs - This 1‘1}0(1_@ of operation was {:}'-_J,jlghtly . :
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FIGURE 8 -SELF- PHOTOGRAPH OF TITI‘ EL ECTRON B"PAM

IN A METALLIC CHANNEL




s‘e‘i“i'es__.bfféo' tést shots the 1ntens1ty per unit area was




