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MAJOR COMPONENTS :

1. Thyratron — English Electric Type cxis4c
devterivm- filled ceramic +thyratron.
35 RV, I5 KA peak, & Adc.
Fil. ¢.3v @ 404, Res. 5§V @ 10A.
2. Diode—- EGé¢c Type HR-3 hyc!rogen-
filled ceramic diode.,
25 KV, 2 IKA peak, 2 Adc,
Fil. 6¢.3V@ISA, Res. c.3Ve ¢A,
3. Charging Diode — Unitrode Type UDA-IS
rectifier stack, is kv RIV. o.¢7 Adc,
30 A suvrgé. (3 requ;f‘eg, series Connecfec/)
4. Storage Lapacitor — High veltage cevamic(
dise, 0.0027uF, 30 kv, TDK Type UHV-¢
or ERIE Type DHse0 NY700 272M- 30,
(15 required, parallel dennected).
5. Load Resistor — Carborondum Type 889 sP
Ceramic power resistor, i12 Lu, 275 W,
ro kv, 12"x (" dia. (7 required , parallel
connected )
6. Cl-.arg{ng Cheke — 25 H, special order
to specifications.




Se

« Se -Far*, cmfy +the cuwerz'f' vise time (t,,‘) ha
been specified and used 1n calevlations. The
entiye Pc)t's& length (2,) will now be de%ermmea'
where ‘Zt Is the +ime re.?u:red *ﬁ?r‘ ~/Ae maqnn!ucfe,

+o decay Yo ©0.67 % of T,

_ zvg K 2. 52 10 (k)
tc - i‘m [I + ‘F(K) + W#VR

Us:}19 the previovs valves of VUg=o0.2, K=3
and f(k) = o0.75,

Zxo 2/34.2 10X 0.75
= O
to “ o[ (0,75 ﬂ’w-z]

= Yoo (1 +0.35+11.9) = Hoo + |40+ 4760
= §300 hs = £.3 EES vfgr Z"_(i) = 0.0067 Ig

The three terms in the express:ic;n for “ian
represent +the three fime frames depicted in
Fig. 3. The “16" 1n the Yhird derm represents
“fwice” the number of time constants , hence he
0.¢7% Hor 5 +time coenstants. This nomber
Of"t;mé C’ons\:[an*l.s can be Cha:a?ec/ 4‘0 aﬂ‘/
desired valve .
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R = F(kN C wheve Vg = "“‘““‘““"’“\Zl

K= Jre-wz ’ T 2rC? %eT TrZ

- { !
P = KexpCit okl - exp (-4 0. 1t1)]

The r'ecyuired initial charge on the storage

capacitor Is calculated for the [ossless case,
which s essen“al(?/ what Hhis civeoit 15

dur{ng the rise +ime .

_ T _ [ ex o=@ _—
V. l;,/C = ZL{ZG‘/QCNIX'}G“‘ 15, 34 KV

which agrees, as it shoold, with the previously
calevlated € = L{dZ/dt) = 15.33 kv,

- 3KV
\/g T 1534 kV

X 02

Ckoos;ng K=3 9ives a valve of o0.75 for £(k) .
Selec‘.‘h}ia a valve Jor “IK" |s a trade-off between
The size of the resistor, the peok current thro
+the res;s-/*or/dt'ocle, and the total +ime of the

magnet current polse,
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= /,axfe:?{’x zqzc-xsﬁs‘x/a" = 5,33 KV

To defermine the approximatfe power
dissipated 1n the magnet :

d (skin depth) for copper at zo% = 6.62(£, ) oem.
A (area) = dxP (P= perimeter of c:oncfuc)‘—or)

R = F -—%—- (p "FOY’ COPPer = [.724 x IO‘-(‘ @*Cm)

Us/;ng the -Frequency associated with +he
rise time (o0-4,) of +he ma?%e/' corrent :

/ _ . 3
‘F = VXHOOXIO'Q - 625—)‘}0 HZ—

6.2

* _6.62 3
d (skin clepH\) = Jizsries - 837xi0 em.
P= 2u"'= 575 em,

- -
A= dxP = 837x10°x 5715 = 4,78 % 10~ em?,

g = 2+2

"




MAGNET DESIGN :

The [oé’mc!-fng angle 8 is .2 mr at co GeV.

B ¢ = ._..__QE._. —_ I,Zx!a”‘?xéoxloq
G m 3x/07 3xiof

= 2400 Gauss- meters.

B = 600 Gauss 'fzof‘ a ‘7’~—me7¢e/’ bencji;ﬂj /engﬁl,

The magnet will be split into fwo sections;
each 2 meters long, vsing 1"x Y8" copper
bars spaced 1" aparf,

End not shown — -

/ h=1"= c.0254 m.

W=1"= 0.0254 m,
A
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I Y . -~ /h )
o -t < h Ko = 7'2??}1/;)/“/ = 0.7854
LL=08xKxf = 0,8x0.785%x2 = [.26 uH
/ !
I=125xBx ToXW = 1285%C00 X 555, ¥ 0.0254

= 2426 Amps.




two considerations; to be on the safe side time wise and vet large enough to
minimize the requireékvoltage, which 1is proportional to the time derivative
of this current. The magnet was split into two sections to further fit the

parameters to available circuit components from both a voltage and cost

standpoint.
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Fic. 2

The circuit used is different from the typical series R-L-C con-
figuration and might be described as a "good news and bad news' type clrcuit.
The "good news" or advantage is that during the turrent rise from zero to
maximum, the storage capacitor discharges thru the magnet and switch with
very low resistance in the circuit; {,e., a very high-Q circuit, This re-
sults in a smaller storage capacitor and less iflitial capacitor voltage being
required to produce a glven peak magnet current., The magnet voltage is neg-
ative during this time so that the shunt diode does not conduct.

At the current peak the voltage drops to zero (di/dt = o) and then begins
to rise in the positive direction. This allows the diode to conduct and for
a time current is flowing thru both the dicde and thyratron switch., During
this period the capacitor is accumulating a negative charge to insure
thyratron turn-off,

In order to adjust this negative voltage to the desired value, the cir-
cuit must be operated in the "overdamped” mode. This means that the current

decay follows an exponential fall off and is many times longer than the






