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The I:\:~ 14 He'! trav,311ing 1~3.Ve electron li

'1:~'" ~n3 been r18siGTIed as a prototype for the 

prop::ls'cU 10J HeV li'1uc. 1 
fT1'13 first bea'll was ac-

e Glerat3d 0'1 the I A'~ 14 HeV T'I 8loctron lina:) 

on lle0 2 Il"'J'" r 22.1 930.
2 An idea of the arrange

c~ent of t::e L"J<; 14 r1eV linac can be obtained 

froDl Fi t;.1 C) 

F~).c ~aXil11.A..."n. !"9s2arch -vltility, it is essen

tial that the pEJposed 100 ]'lIe'! lina:) have C9r

tain chaX'.'1.cteristic8 \,r::licn are ~,"91'J.. l:-~8.tchfJJ 

-,lith the 8~\:1>~rim8nt;3.1 r(.J1uiraZlent3 ~or -lA.-l1dsr'

tuki '1g stv,l~' ,Ln ne'ct~c""Xl plly.3ics and nuclear 

jJho,toreactiol1s, In ti1i3 cn.se, some experiments 

tha t ;1iwe o'3en, or 1'1ii::' be carried out on the 

IJ\.T~~ 14 }i3")" l':"~~J are Stl.y::posed t.:) he n8~essc;.r'y. 

"::''':long t~1em, an undaT3t:m.:iing of t!L8 beam pheno

mena at tran3i'2nt st9.te is int8r():~tingo 

A ~rief d3scription of tho p~Oro9~rl 8xpe

I'iments on t~"-,-e I_',-~~ 1 ,1 r~e~,T linac is al.'3o cSiven 

in thi!'i pap8r. 

Basic "r)isk-lqadeJ "!r:{G;-uiJe 

~~18 ~ha::'~8.C~8ri,'3tics of ~hG 1::-l~J18>';1' 8.n.i t;i.'3 

acc?lJr:.J.tlng ~,.,n,vGzuide ,~re s~~n2.rized in Table I 

below o 

~"uantitic3 

1(e18ctrical length of T~ field)c~ 

4') 

17 .J-57 • 9 

')4 

The soft, annealed coprer lv,wee;u', de is su

pported by a stainless steel jacket, with ti3 

spacers arranged betlveen the ,'Plide and ',;110 j :i

ckGt to alloi, the 1~ater to cool 7;;,() 'v;lVG,;~i(ie, 

The t(;roperature of the 'flater is control~ed. in 

300±0.150C. 

:Jisk-loaded waveguides are evacuat''ld to 
-7 10 torr by ion pu~ps. 

RadiQ Fr?guency PO-iter 

The drive power originates fran: a c;uurtz

oscillator ~SY-1' with frequency 3tability of 

about 1 in 106 • ;, T'tl-:,:nplifier Bl·~-235 provides 

a ~j~J,lse drivt:::: rO~'F)r l ... p to 1 Xi.'l to +r.e ::lystron. 

The klystron. D-4009, is a five cavi t:/ 

strvicture fixGd tu.,rled. J:~ is rated at 1 c:: W:i( 

peck) :...ud 1,1.8.r:'b.teLi to 12 ]'·t~l for this macl1i~8() 

Spl~~t:'ng of p()~;[nr j_~ as 3ho\·n1 in ~ii;.2. 

~:1C recta.1'1€;,""U.ID:t' 1'. f. iSll:'des fror.1 tr-_e i~J ystron 

to t:,e accelerator are e'/8.cu2.ted to 1 o-Gtorr. 

rr'~e l:.lys-t:;rJ'TI is rulsed by a conventional 

linc~ type ~:~.od'J.lntor ';[i th ~hG :)~T cor2rn so?d of 

9 s8ctions. ~118 repctitj.on rt1t3 of t:le modula-

Ir4ector 

-~lectY'on:3 2.re gener;'-l-t,ed hy a coa.xial type 

blA..t1 (2. 5cm di:_::":-1ete~ C3.t~-:cde) ()J') C-... J..l":""'=".~ t of 'J .\r:~p3 

has been act1eved. .~"lt -7':) ~~\rdc Iolith p-v..lsG lengths 

ranging from 15 to C:;O ns, 'md 2 AmpO'l vrit:~ pulse 

r( Si:llAll t iJipeJ8.nCe) r:10i.::O}YTls/:n 

~(atte~~a~ion coef:icient)~epers/~ 

V lc(n')r"!18,li~'1d c;roup v'.-?locity) 

:f no!~inal operatin[', frec,,uen!'!y)1'1cz 

O(figctre of cnerit)2 13 r.:Od8 

O.333-0.1?~ 0.122 "'1.119 

V IdnoI'r:lalized 71:1'1'18 've1ocit:l) p 
str'clC ture 

0.011-0.0177 0.0177 

28,)6 

32SS-13QS9 ~~839 

1.53"}6-1 

0.01'22 

28<;(, 

1 T)I'3 

Zq~ S~~Cfg.~~~n t const. in:pedance con .st. bpGda"lcc: 
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Ti18 3j"ncnl'oniza tion pulses for the cathode 

pulso:i:" are provided tjS r.:9on S of light pulses 

from a L Lr:;'l t e il i :,-~i:lg diode which are transmitt

au !iCrO S S t :,e -75 EYdc po tential by a light 

pip', to a photo diode rec8iver . 

The pulser is u. conventional thyratron 

sl"i~ch1n6 a Goaxial PFI'T .in to a coaxial trans

'Tlission line terminated at t he grid-catllude 

S".J.rfa ces . I'oe t:l 0 operation a t the shorter pu

l se ,·,idths an additional pul s e s haping is pro 

vided by fer; 'i te l()aded lines. 

E.QQ.1,L~sing S'ISt,,:n 

The entire beam line is enclosed in a mag

netic field developed by ~el~holtz coils . The 

cLd'.Ct,m t _Ln eacl, nelmhol;;z c0il set is independ

ently adjustable. ,\ maximt;.:a axial f ield of 1.6 

:KG is available 1'1 operntir:n . 

Operation at Tra'1si,~nt State 

r.;xperiments at transient stat: :,,-' ''~ befm 

made to obser-/e the limit of the c :'''r '," per pu

l3e of the electron be aJ:l '3 fo: bun c !lCr . 

~~ured '! alue s 

The operation parameters under the experi

mental condition are as follows: 

1'Q1.,er for bUYlcher(H\'I) 4. '3!O.43 
I)o~.,er for acce le!'ating ;{C1veG""ide(l,ri/15. 6.:t0. 56 
Beam Injected 

pulse length(ns) 

be 2JTl curren t (A) 

Gun. voltage(K'1) 

44.:!;O. 4 

5. 79.:tO. , 
75.:tO .75 

;.t t he output of the acceleratio~, measu!'

Ad values of t he cl-.arbe ::eer j)'..llse are O.195.:t 

0.006 r;ticrocoulombs(by current transformer) a'1d 

0 .1 9Z'+U ,0
b
: 1.omicrocoulombs( by Faruda y cup). 

-0, 02 

Computer Progra~4 
The theory for transient state has been 

dW/elo ped by referring to the reference 5 which 

has been applied to be am dynamics for steady 

state. 

'1';13 pulse length of the beam is divided 

into 8"3 intervals for computing accuracy of the 

fie l d induced by electron beam. 

"'hen the ele::!tron beam enters into the bun

cher, every micro;'IBve pe riod is divided into 100 

phase intervals for computing accuracy of capture 

eiJiciency . 

'1':102 diagram of the computed spectrum is 

sho~m in Fie.3. The compu ted value of the charge 

per pulse is 0.2026.:t0.001microcoulombs. 
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Pig.1. IitS 14 J"leV T ltl electron linac 
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Fig.2. Schematic of lino.c system 
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Fig.3. ~h9 diagram of the spectrum 
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