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I. CORPERENCE Off MICROWAVE MEASURENENT TECHIIGIES
{ Septeuber 6-8, 1961)

The conference ineluded the umal few dull papers, several imberesting
ones, and @ couple of exciting moments. I do met propose %o discuss or
even mention all of the papers. The conference program includes extended
1) *ﬁ.’?&,}"lws of the pepers; which in many cases completaly cover the subject .
& Pfew papers; bhovwever, deserve particulsr abiention.

1. 8. B Marsh end A Wiltshire described equipment iz which &
resonant cavity was used o zbstrb the fundemental ouwiput of o signel

o ¥ 5, vs gy e e ER o Y, ) T ™ ’ .
source and nolse messurenents wede at ~ 70 b within 1 ke of the carrisr.

&
ST PR < SN h 222 - L e S i o " g i 3o
2. Chsrles Bussiipd gave o fins presentaticn describive his recent
28 12
P i 1 enryed Yoy -t" i A O -i:‘ w13 e LYY ey g peds o @ b" Y oyerd e l £y emmad vy T
work in mpezsuring the changes of microwave properties of biclogicsl meterials

Je

as w result of irradiaticn with high ievels of »f power. HNe found debectable
Tri

changes of real and imeginory parte of the dlel Le constent at lrradiatioa

levels well below the "safe®™ level of 10 mw/ o The messurement must be
made at & much lower power level within milliseconds of the highepower 1rras-
diavion end to an accuracy of + 1%.

3. He M. Altschuler gave a review paper entitled "Tha Precision

Meaogurement of Microwave Nebworks.”

1 hawe & copy of the program fod. . will meke aveilable to those who
wish further infurmation.

ol a



e

% AT
s s b

H

ey
P

0

[

3] hex

Y

empley

o~
bl

?

Jnen

S.E0Tes

€

precision

%

term

e

?!T,

s of the errors

A
e

T
Ad i

RS

3

~~
@
&
+2
Kl
O
p
e
&

iy

5,

A

a8

@

Jared

2

t4

of measurement and an

gasured

it

h th

wit

asgscciated

TTOTS,

he maximon e

g

usgually

E»
15

e
hat

he measurene

ko

S
L

Y

el

¢

she th

sl

SRR

L

OTS

rr

32 €

he

Le.

3

1.e. thah

'3

mamber

(o

R

R e
Tk i

&

vely 1

4

W

.
L

LI I3

follows .

Jetkng

{2y

s

A%
&

ropriat

£y

hue)

w
B
o
dl

~

4

A

(2

¢
¢

7

Pt
=]

TEra,

]

WOmpOTES,

o
]

]
5L

e

e

Al tsehuler

ierouaye

Vi

1

A6

N )
S8

L

Dre

works o

t

2
<

et

1
L

ip

mres

L T

fchace

e

1

o i
B8

¥

&
[

o o2 oy
o wle ¥

a0

3

<

S|
b

ach

£

CEUE AT e

-
H
o

1]

Bits

Y

2

»e

!

o e
e

x

.
%)

1

k!

- y ~
A

3

bt Sk

~'Z:7 o

&
24
)
g

i

Fo
o

he n

T

of

Loeily

e
A4,

L ke S TV

D

s
AL

Ladd

@ SHcre

7
o

£
i

-
o

A

b
S

fie

retic

St

$
G

by

‘3&

@

o
5

5T

LT

I e
el

o agy e
ke o w.i.l.}),%,

e el

g

N

T

-

op gy L o %
W S

k?

L

e

)

56 %

.Au
i
o3
&
pry)

”~
-

=

-

B

T

H
i
&

¢
B

alsy
IR S

Tl er e

g

)

riys,

. Lo
CYCEY

o]

H

in

sy id

on in a !l

i e

"

s
i)

o
S %

i

i

and iso

i
£
bt

nion

LETTR

ES
1

o

)

3

unc

&
1
©

Lea

au

am



on
‘2'&

whaads

Fr Wi
o 5

1

8
T

¥

h?

¥)

[

t

s

L

I
LEIRY

L

el

1

1

DOGOK

.

'

o

i

oo ing

en

o b
lersta
o
L

ranents An more o

E%

ys
)
t

i,

L

cas
rti

.
/

lar m
T

ik
L the edvent o
chor.

B
da

ity 28 si

g

uvionized wi

2yol

The utillizetion and v

&

er type of dets

@

1y

¢
5

Yileasurenents in microstyi

accuwracy or mabur

flectomet

be 1T

: i}
» FE &
mw < 245 ] & o &
3 ] (AN % T ed &1
mw am wM 43 25 +2 rw 1% B A
G 4 st = B [ =3 o £ e ¢ . .
[T« ] # % i k) S R ¥ R % < ERRNE = B S 43 m
£ (3] a3 ] b= a9 [a] o] 38 o [ S B & o & fad
m @ oo 8 S 4 o oa 1 o I T (oY
,m mm. .‘wu. m 4 mw N,w S o fc 1 Qh [ Y m )
4 ZEECO é SR - OO S B0 TR B
0 IO 4 R U 1] o o o Mw; B om "
g n @~ s o 1y o ] = . %4 5
B Mu R4 4 m\« ® i 1 i st o5 By 9 fw ] &y m 3 2
g ﬁ.u - hm.u @ G 5% ¢ 2 e 0 m ot 0w ot
i) =5 ; ; T o 3 E] Ea B Coa n P
: [} Q2 ! @ o s T (X CM s @ mw. e~ [ ¥
P o4 M 2 €3 v E, SR T VR B b= !
Q@ ¥oEoe § g o g B oo B o3 5 8 ® W
& Q LA @ o E ot ..mm 4 B OB = ow G
w5 HOa : . s wog o kB0 D om0
i ~d 3 z 5 X 3.
mw Gt ped m. 3 m mx ] {O L Mw ,M.M n..w
7 & . ] M . cm e R o o
e o [ ] et = B [a L3 ) 3 d X
oW .wu noo® hg o 3 9 o= oy d 0 .M..W n_%
i SO L o T Do A B
i SN R € o & : a0 F oo B a
M i S £ n ; E % © SR R < B
= 2 ok o3 . i 1 i For B O ¥4 i
P S, . &9 @ = & Q2 gy
m o H S 8 e @ oA <3 o O I o
] B IR e | [ ef o3 S 3 L
N v e .w o 2R B - S o~ U W» ot
el T o] L0 2 G i ] P
S M “ o 43 m,m o ey m‘M o d &3 < .WW 33 ﬂ Esl
f b o} Fe @} .\ ¢ § e %) £ il P
oo @ @ = fr 81 b & . 8 B o5 o4 8 2
[ S N ¢ 1l ™ [ T I ) &y wd Fy o2 @ "
AR - N A S - & & S TR B SR W ;
I fa w0 @ g ow O e TR - R PR S SO T Y e T © TS
ol % 43 [ | B 1 et (SR 15! w5 o B o 0
m (4] mw &_ ,,.& \m [ I .ﬁw #ief ot [ B S EEIE 2 I B S 3 S
o 5 B B R " £ %] SO & ) Ry W W o3
LI <R B @% Yoo 4 & 8 g i G owl B OO w8 8o
oo@ @ PR 2 i I SR = L
4+ oy [ w A LI o B 2 | s & 3 ¥ 4] PR RS
S 3 il 1 .;M . ¥ ] i3 s p St
o ~og 8w g g8 g & g B S I m m (ST
< JNCI S O & ¥ G oy FE
~ e 8 g T on o~ e o = B Howm oo I S B o3
aog 3 b 0op %9 DI FE 2T N N B
3 4 M ix] - g L&) A R R E o P 3 KA -1
ol g o = 8 ' 0 3l Tow o ow w0 & 3 B
e T~ DR B YRR ' BT S B = @ LR =S S - -
@ 0 = B 0o , 2 g 2 o b s % RIS * B S O O TR R
H o W ) m % R 5 b L. o LSS B - < S o m @ o
o ™ ? 9 2 o] 53 H + -~ 2 [ S ) : 15 S
S & B B VR 5 [Tt B a5 P & e 8 & N
m e m S @ v o & 3 & I 4 % g = w88 8 a
- &4 S ot e = R 4 e g . (S R B o
+7 H B & B o o 2 o Lo el ] Q4 = 3 m
Qg w© & =0 0 € Bomog o0 it T - B R B ot
w2 wm R G 5 R & et o2 0 0 H# o I 75 B4 &y £
o] W O &R W = e @ 8] 4 & Hogowmon o
¢ 9 4 & 4 o 7 Sr O TR 81 4y o5 of 8
[YE - Lo B R R o , LR S I S o &3 @ iy woon
8 g o@ ¢ £ oM o owu oo ok 3 % el s Ko I e
= 0 § T A o I B u ¢ g & | W » [CE I Y 3 . G
a 5 2 Ro@ o ooy 9 . s = o o 5 %
£ W oo H®H U og ¢ 50 @ a 1 (IR S i B B =
L B [ I+ = A3 apd i £1 [ i £ s N
o g o ey e O B o~ o6 B . £ o @ a B {d %
o e 28 mon Fod g o o @ o o o t @ il
£ B QR ST 5 2 & 5 S B i LS - B
Q@ o i aw 0 0] et 55 LI ST I O T &
By L Bou & s W & 42 ol oo = g 0 il
g £ % 5 H 8 2 B g .K B o g dn b
H w0 [ - B ¢ = [ S b =i 5 [T 2 Y gy




plate actunlly decressed the loss from 1.%2 to 1.25 times the theoretical
logs. It was pointed out that the difference between theoretical end
specified loss is & rapidly increesing function of freguency. The Ffollows
ing explanation was proposed. A surface layer or film that hes properties
differing substantially from those of the bulk material begins to be of
more importance than the surface roughness &t such high freguencies that
its electrical thickness becomes a significent fraction of the skin depth.

During one of the discussion periocds, Oliner proposed a methed of
meaguring dielectric constants relating to "Woods® Ancmelies.” The ampli-
tude of the high-order reflection from & groting hes a sharp dip at the
frequency of angle of jncidence, at which another reflection order Just
starts. In a grooved dielectric the dip ccours at o value that depends
cn the dielectric constant.

il. 1In the discussion of my paper, "A Pertuwbaticn Technique fov
Impedance Measurements,” Joyee of Metro-Vickers cleimed that they could

; . . o . .
make phase measurementis with 17 accuracy by putbing probes into holes in

the side of their linsor accelerator cavities snd challensed me to do as
g a o ;5 1 . <O

well with my methed. In the corrider, I challenged him 4o get 17 accuracy

in @ system requlring flexible cables. It seems likely that a precision

of 2 or 3‘CJ is ipdeed doing guite well.

i1

L. VISITS TO OTHER ACCEIERATOR T STALTATIONS

A, ARGONHE NATICNMAL LARCRATORY - ZG8 MACHINE
I spent the morning chatiing with Lloyd Lewis, said "Helle™ 4o Dr.
Crewe just befors lunch, and lunched with Meriin Foss asnd Len Gocdmen
{never once mentioning magnets). It hed rained the night before, and the
resnliant quagmire prevented walking nesr the rins.
Izwis bas a nice timing system for programming pulses. For mul tinle
e

b

beams they want a pulse somewhat 1ike the cne skebcehed below.
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By using two "clocks,” one counting s megacyele cscillator mxd the other
comnting {integrating) the ocubput of a veltage-frequency converisr looking
at c's:ﬁ/&t from a sampling loop, Lewis cen program any shape pulge (with
several "holds" if desired) and can progrem successive pulses differently.
tne 512-word {expandibls to 1024} megnetic eore memory for 36-bilt
words with nondestructive readout, one 16-bit 14. diglt) comparstor betwesn

clocks epd instructions to determine when to perform next operation, cme

i

matrix with 128 outputs to fesd controlled devices divectly or to perform
internal switching, a 10-bit word-counter and a few inary-switehing elaw
e

ments comprize the entire computer. The compuber has enormons versstility

end oecuples & Iittle lese than 12 cubie feet ineluding all terminal strips
for outside wires 18 vnder a microsecond except for serial

reedout to some

The control philcsopby at Argouwne originally called for all cortrols

e

whet only essential

operating ccatrols and information would come into the control center, but

now 1% appesrs bhet slmopt all the sigmals will cowe into the control cepter
BNYTLOW .

Levis feels toet 21l essentlal coperaticns ghowld, in princinle, be
arranged so thet one perzon conld bendle all the work. (His prograpmer

] q‘wn £y ,‘1r<‘~1\

and weters ond esn receive veports from the
" = ’ , k™ & P > )
vbors; of whdeh there nmight be a dozen. Fe will then bark

Obyvicusly, fram the lsyout of the control center, it will take three
or four pecple to handle the controls. The linesar oceslerator injector
will use sbout 25 racks; the rest of the machine will use sbout 30, with
perbaps 10-15 racks for the over-gll sumsary information.

A1l signels are tronsmitvted on individual wireepairs or coax lines;

A-D conversicn is used only in the programmer For the fiald and vf systenm

e

A



As
{1 am not sure ghout the rf

in mogh synchrotrons, the

station at all times.

87s
In general,

injector, and the vacuum system

LERL each heve s malntensnce crew on

3

0 e @ move elem

then the one we hope to evolve.

EROOKFAVEN WATIONAL LABORA
I talked o Hal

of the lnstrumentation, sad we

B
loh Engsznsr
mentatlon philosophy.

and although the

bad encugh line-voliage drop to Turn off the vacwm svsbem. The system
wes belng pumped down, and ¥ presuse thet the vacwm was satisfactory well
efore I left the place. This served Lo emphesize that thelir vacuum syshem
is not on emergency power. Only the public address sysien, the tunnel
lights, persconel securliy civeuibs, water level iudicators at the sump
pumps, and hydrogen exhavst fans are on danergsney power.

The maln contrel reom has no more equizment in 1% than Mark ITT.
"Thers is no polnt in baving informeblon iF you are nob going to do Xy
thivg about it." As =an exewples, the synchrotron has 12 finsl smplifiers
fer the ¥ systen, althovgh the machine will work sstisfeciorily with

informed ouly i four or mors
. does not kuow which ones,
with direct wire cireults. They
ali-gven point between using
e wires for saeh cirouli.
The swperimenters set up
i Goweriily gl jacent to thaly experim
{Thiz was oviginally %o have beoen in tents or tewporery sheds outs
building, bubt the enbire ares where experimental equipment is likely to be
installed finally hes besn closed in.) An electron machine, of course,
would have to bave resdout equipment in & lccation remote from the target
ares.
C, HARWELL~-AGS MACEINE
Bveryone of lmportance &% Hppwell ssemed to b2 out of towm for & cone-

I tald

gryived.

ference when I

gtudents of George Walker, who

I was thers t

ratory hed

ked to Trever Hyman sod W. D,

T e= 08 SIRCHROTROY
whe showed me

.\-

o

the machine.

pent a great deal of time discussing insi

]

he day Huorrlcane Esther went through,
net lost complete power, there had been a

West, former

workiag on the lh-Mev injector for the

(42

ementary approach



gynchrotron. They have been very pleesed with the electrostatic generstor B
which uses a rotating drum snd grounded ccmb to provide 600 kv for the gun.
Criginally, the Harwell control philosophy was o control everything
at cne central location. Budgeting restrictions forced them %o put all
controls &t the eguipment with the intent of providing remeote control
for essential items. At the moment remoie controls seem to be provided
for eﬂrerything at the central lecation after all. This process, I gather,
will now be limited only by the amcunt of space svailable et the centra.
control. There appears to be po unified control philosophy for the
machine .

D. ORSAY
I had but one day avallable for visiting Orsay and decided o go in
gplte of having just received the following letter Frem B. Milman,
"I hope that you will be able to alter your schedule and arrange
your vislt to this lab at a slightly later date, since most of the
pecple you want to meet will not be here on Septenber 15%th.

"Dick Wilsen has left Qesay o week ago. He will be at the Alxe
sn~Provence Conference, 13-20 Beplember before returaing to the
States. Blll Galiagher lesves tomorrow for & vislt of Russisn
Accelerators. He will he back here arcund Septewber 20th.
Burned and Zyngler left tedsy Tor the Brookhaven Accelsrator
Conference. Brunst goes oo leove tomerrow. I an leaving oo
the 12th for Alx....”
i was showo arcund the laborafory by M. Le Francois, a French Canadian
vhe had Just srrived from Harvard, and M. Sguyen, frem Viet N¥am. The
igberatory glves the iwpression that a lerge sum of noney was mede availe
gble for the buildings and proporticnately less for the equipment, although
I was assured that they find "r;hemselv% pinched in each direction. The
operaticn is totally different from any of the other accelerators I have
vigited, 1o that the mechine was built, maintained, and operated by C.5.F.
on a subcontract. C.8.F. in completely responsible for machine operation;
the physicists are merely customers Por the machine. In spite of cur bad



example at Stanford, they seem ‘o have found themselves with an undersized
end station. The construction of the machine is interesting but, generally
speaking, 1t is merely different from; not particulaxrly betier then, Stanford's.

E. MEDICAL ACCELERATCRS IN CHICAGO

I visited the Argoone Hospital and the Michasl Reese Hospital in Chicsgo.
Both hospitals are using their linear accelerators for the trestment of
patlents every morning and reserve the afterncons for maintenance, dosimetry
ealibrations, and other resesrch. They have installed sitractive treabment
areas, feel that they have adequate support facilities, and are, in general,
well pleased with the eguipment.

At Argonne T talked to Lesber Skeggs and L. H, Isnzl. Ienzl is the
engineer~-in-charge for the accelerator. Avgonne has a magnet system that
provides mechaniesl scanuing of & dose area. (Two 1%5() magrets create a
beam parallel to but dlsplaced 18 in. frem the sccelerator axis. A 90°
magret may be moved parallel to the axls, providing z-scan. The entire
magnet system may be rotated, providing O-scan.) The beam is reasonably
well-Tocused at the cutput. The scanning motors are programmed to trace
an eren according to a polystyrens cute-out of arbitrary shape, as deterw
mined for each treatwent. The magnel system passes through a shielding
wall in such a wey that the accelerator may be wermed up with rf power while
the patient is belng preparved for treatment. A two-wny inbercom set and a
remote~controlled panning IV monitor allow geod observation of the petient
Guring treatment.

At present, the energy is limited to 30 ¥Mev by the medulator. The
swltch consisgts of two thyratrons in geries; it will socn be rebuilt with
three series thyratrons, and they then expect to get 45 Mev. Que of
thelr klystrons bas a cracked input window, and one has mo eyelet left for
Turther csthele replecements. They will need mejor rework from us soon.

At Michasl Reese Hospital T talked te Jacques Ovadia. His megnet
gystem consists of one 1&50 magmet and one ’Jl.'jﬁ0 maguelt . The beam iz de-
focused In the magnets and elso by a scattering plate. The expused area
is defined by masks. The megnet system can be rotated to a convenient
angle but 15 not moved during treatwent. They are pleasged with the results
- cbtained by & further mask which hzs a pattern of holes such that roughly
half of the paltient’s skin is irradiated where the beam enters, but the
other half remains healthy. Apparently less skin demage is ceused for the
same internal dose.,



Michael Reese has bullt & new laboratory and office avea on the secomd
flocr of the accelerator bullding. Adeguate shop space iz now availlable.
They are investigating the use of cxygen tracers (a»’:"zi‘m’%;;ed by the accelerator),
thus continuing the tradition of their Fadioisz e Ilebxoratory. They have

no klystron worries ai the present.
FIT. VISITS CONCERNING IVSTRUMENTATION AND MICROWAVES

As PED BIECTRONICS

Cn September 19, 1961, I visited TRD Electromics 4o call on Louis
Ficher, Chief Applications Bangineer. While there T tallked to several
people, among whom were Paul Marlottl, Manager of Industrisl Frodueis;

Horyy Nelson, Director of Marketing: Bob Iebowliz, Mansger of Microwave

s

B

nd Electronics Engineering Deslzn; and Leo Fedler, Sendor Preject Eagle

i
nesy, worilag for Dr. Szm Hopfer, Mansger of Resesreh.

The tall wes primerily a copbinvation of tallks esrlier this sumer

with Sem Hopfer, Lowis Fisher, and Jevry Cyril, Monager of the West Cozst

Y

Office. We discussed ways Lo monitor and measure »f power. In perbicular

Fapen

» - - s

we discugsed the block calorimeters. which are in the catalog line, and a

2

o
uew development, which 18 a calorimetric device with a resding tine of
n the order of 1 gec. IT is based on an eveporsbed thermoplle of antie-

mory and blsmuth cn cpe-quarbter-mil mylar, and is used in = cosxial mount.

dyi et

The eriginal sotismtion of owr talks wns the develowment of sn ox

Iy cheap device for monitering power fron the Project M klysteons. It is
evident that PED doos aot have the sclutlon, and 1t is elesyr that we will
have the problem of asasuring power acourntely for csrisin tests., Fsher
suggested that I look into the possibility of crsating en opportumity to
test and use seme of thelr calorimeters. I s21d T would ceviteinly look
inte the possibility sluce we are scarcely sablisfied with the zbsolute
aceuracy of any power measurenments we have made to date.

B. FELL TELEPHOUE LABORATORIES, HOLMDEL

A% Holmiel I talked wiith Dr. Sharpless, C. A. Burrus, D. H. Ray and
. E. Miller. After a general chat shoubh the stabus of Project M, we
discussed some work with 2-in. diam waveguide st 50 IMe. They Pfind that
fﬂf"xﬁl hellx weveguide is approwimately 10% more lossy thsn o solid weves
guide with the same dimensional tolerances. In fact, the possible leoss to



reconversion 1s greater with the solid gulde than the observed loss with

the helix. {Bee sketeh.) Tt turns oub that o simple 900 wltered corner
has a loss of about 0.25 db (in a 1/2-in. waveguide, the loss is 3 or b db),
apd it is possible to build an opbtiecal directicnal coupler consisting simply
of a wavegulde cross with a disgouval ecoupling mirror.

. gﬂf;fj ‘ﬁﬁ;vj-&. -~

3
H

vy it Proctical éivm N
2 - e
7/ {_gww NI
l"""'ﬂﬁm..m,,
st
[ .
i {w b agf
w2 {Z"'q’u“i‘l&’b} {? ,"-é’ &

i L b b -
A A A L o s

o thet the very wide band wavezguide can he coupled effliciently to narrcwsr

bend wransmitbers and recelvers. The transiti Loyt

acl

o dominent mofe waves
guide Lo clrewlar wavsguide sre elestroformed on & wex form that has been

coated with Agquadeg and the finest iron powder in a pure acld-copper soluas

tion. The iron, of course, is replaced by copoe r impediately upon immersion
in the solution. The twonsitien is mede "Qominant” iuside. The wave passes

through a helix made finer apd then is tapered %o the degired size transmlission.
I balke

@:‘

ue for a few minutes abeoul millimeter wave detectors.
He wondered if & balomeber working et liquid nitropen subient temperaiures
would be more sensitive than the ones we have been using. They Find that
the crystal detectors have beiter sensi tivity when the cryetal is mounted

on 8 weveguide of very Ilow impedsnce. charpless has developed a new style
wafer pount with grooves 4o meke the nctive poeibion thinner. He uses what
he ealls & "finline” %o make 8ll sorts of curicus transitions and to control
the polarization in the circular wovegwide. T was shown an Interesting

o 10 =



peaguring setup iz the 'ﬁﬂn eircular vavegulde, in which some slightly
ellipticel pleces of tubing are used as cpe-gquarter and cne-nall wave
plates. The onme-half section 1s mounted between twe cne-guarter sections
and is rotated. The rotation provides a phase shift and waen the device
is properly edjusted the resulting phase modulaiicn produces a pure fre-
guency shift at about 150 cps. The ocutput signel is then usad as & loeal

3

cecillator for meking very seansitive, narrov-band measurements.

C. RCA, MOORESTOWHN

I called oo Wo I. Smith in ovder to get an informal descriviion oun

the instrumentation within apd extericr to the medulators. I found nothing

o

hat had not been anticipated except, possidbly, the reguivement of about

1200 watts of heater power that should haeve 1% rvegulation. He claimed

that a 5% adjustment mizht be possible us a tamporary mensure through the
Ge~i'ing system. The wnly faulid alazm o be p

rovidsd will be actusied by
the cessation of klystron average current. Fe seswed to be very plessed
with the progress they have made on the modulator develoment, particularly

with the selid-gtete componsnts in th

[

power supply and triggering oircuits.

L. OFERRY GYROSCOPY COMPAITY, GREBAT NREC
ER

I spent the day on 2 very fine towr srronged by Tom Sege, although

I met him ondy Tor one miunte just befors I left. I wes move dicectly

supervised by Berry Brown of the Tdbe Division
y .

Hedther Tizms nor Striegl wes svailsble during my vielt. I 4alked
to a technleisn and found that they were running our klystron at 200 kv
The pervesnce 18 as ezpected, the goln is 43 db, snd the efficiency is fg{}f" .

I found afterward thei the tube had been rumning st 200 kv the day before

sclely becesuse Lebacqz had sat ab the contrel desk apd pushed the tube up
there.

I talked with Del Churchill, who bas an X-band rescnant ring thetb
gives bim 14 db gain with » 20-kw v source. Fe has hed very satisfactory
perfommneﬁr with an adjustable directiocnal coupler, made of 3 hybrid tees
apd & tuner. With 500 kw clvcuisting iz hls ring, he wants Ffast shub-off
protection in case of arcs. He uses & phototube that looks at the 1lig

3

collected by 2 quartz rod that is inserted iumto the zide of the wavegwide.,
7 & Ul



The rod has a roof~top prism that collects light from each direction in
the waveguide. He can turn off his power supply within 5 usee on the
imitlaticon of an arc. This device might be quite useful in our test
stands .

John Romalue is working on an X-band, extended~interaction klystron
that bas 100-kw dc input end is to have 50% efficiency. His cavities ere
loaded with water-cooled bers {simllar to the jungle Jim structure). XHe
capnot afford to lose even 1% of the besm in his shructure for fear of

melting it and is, therefore, using a device callied o "profile mornlior®

for measuring tempersbure distribution. This device has 48 thermocouple
inputs and & mercury throw switch that eweseps 21l the inputs st 20 cps
and displays their cutputs on & 17-in. scope face

Lo .. SN, e Y 2
«  The cost of the sempling

and display wait is $3700. Ee has arrepnged the displey beside a drowing

Rt 4 hedats Sm

of the wbe so that he can correlate immedistely the teperatures with the

locstion of trouble. The device is commercislly available, bub at the

mawent I do not koow vho makes 1t. It might be of great vse in our tesh

stands and at the baking and processing stations. It might also be & usew

ful dispiay devige for the Project M control congole.
Gecrge White has been doing colid-test work with traveling weve shruce

tures and hes built & rather interesting setup in whiech = perturbing head

in the test structure is used 28 one of the components of an anelog

i

ter. The clrcult is adapted from that used For cwrva~tracing in an eleciro-

lytic tenk and is used for computing electron cxbits in & tubs. He Teels he
can get rather good information on the shunt impedsnce and on the bunching

that cen be cbiained in a given struchure. I am afrsid the method i not

is
aceurate enough for ianvestigaiting the kind of bunching we want for the

sccelarator.
L telked with Peter Bferrazza of the Systems Divislon about some of

our problems invelved in phesing the accelerator. No ccpelusions were
reached. He said he would let ne kaow if he thought of any new idess.
Frapk Lichert showed me eround the systems lsberatory. I felt scme-

what overwhelmed by the lZ~in. wide wavegulde that seemed to be running
2ll over the place. The systems group hes developed a rather prebiy water
lozd thst uses a querter-wave ceramic metching window and & section of
clreular waveguide f1lled with water. The waiter is injected into this
sectlen in such e woy thet it circulstes rapidly, and the entire load has

o 12 w



a length scarcely greater than its diameter., These loads have been built
for all wavelength bands from Im to Xeband. Such 2 device might prove

ugeful to vs.

The Sperry people seem to be very plessed with the hybrids and bends

[t}

0

made by MDL. They maks their cwn tuners for phase shifiers snd matohin

E. CEVERAL TELEPEONE [ABCRATORY
I telephoned General Telsphone Leboratory at Beyside and talked to

Hexman Dressel; who 1s working with Gerhard Weibel. At the Tri-Services
Symposiuve on Millimeter Waves in 1957, Weidel had reported op a device 4o
trap the plamma, pump it at one fraquency zud then increase its resonant
frequency by incressing the mognetic £ield, so that it radisied at a

higher frequenc;

7o The devies is called the “townadotron.” It works from
Lo 300 ke, A

doudble stresm pencil of chmrge 1s trapped in a combination of electric omd

e,

a pump Lfrequency at S-band, and the cubput is fr

o
¥

-3
Wi

magnetie fields. The magnetic field hes a pulse Torm resenbling one-half

a sine weve with an smplitvde of 100 kllogouss and 2 rise time of 2.5 usec.

They cannot yet measure the low ontpub power, but they hope svenbually to

= o
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A, FRGIUESRING AVNEY, OXFORD UWIVERSTW
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I plaoned o call on Dr. Hets et Oxford but found tlhat he wa
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b oy [acp. s sons & oF SR A o - m A [,
¥anich, Biyadturg- Dr. Motz is nov 2 Profesnord

O L RN SR S T R 1.7 S E & il e
I talked with BHugh Wolsh, bis assistaont

> of hig stodents, Jobn M.

Free and M.E.B. Moffet. They hove a nouber of projects wndsrusy. One is
. 2 e o g oY g B o IR} & r o g o . P P %1 - 2 omen s

& Iinear accelerator with & l-em operating wavelength., They are desiguing
- ey e e ~ nd 5 - E s G o A4 i T 417 - 2 o
an sccelerator structwre with ceramie-loading disks. It will be used Pm

of wndulstor characteristics. The socslerstor thet we sent
Trom Stanford has Just been vetlred. Its best performence wes in multiply-

ing the 10~cm operating wavelength to 8 mm. Apparently, shorter waves

lengths than this counld not be obitained. The performonce of the uvndulator

was qulte satisfactor wup to this wavelength. Another project, which

apperently hes just been shut down, wes meking uze of electrons with a

> 13 -
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veloeity 1000tk of the velocliy of light. This corresponds to 50emy
electrons. Unfortunately, zmy guldes could not give me the complete story
on this pexrticular work.

A new engineering laboratory is belng built; end there will he much
more space svailable In o yesr oy 80.

I talked to George Walker on the way to Dxford. I gotb very little
news of his present work, because he was full of plans for a "dust acoe-
lerator.” This would be o wachine built like a heavy ion sccelerator,
but sceelerating very small dust pariticles of variocus materisls to speeds
of 5 to 50 meters/sec.

B. UNIVERSITY COLIECGE, IONDON
I called on Professor Barlow and discussed his microwove englne wing
course, which will be & full-time graduate level coursze. Tt will cover

[ S

theory, cirenits, Cevices, lechnigues, and applications at microwave
frequencies. It is, ab the sare iime, & more specielized and parhaps
more complete covrse than is offered at Stenford. The depertment expecis

9

thet its new graduste students will teke {his course before starting thelr
regearch work. In this monner the stufenits will, in principle, have
lesrned &ll the micrcwaves they nesd Ho know before they start work.
Three or four men carry almost the entire teaching and research lond in
the depariment.

I had hoped Lo talk further with John Frown, whom I met at the cone

fevence, but he had left for India for an extended stay. I ook & tour
of the laboratory with Geoffrey Siwms. The laboratory ig in 2 new nilnew
stery bullding that 12 by no neons completed, but the countrector staried

Pinishing the Lbullding from the top down. The elevalbors, of CORT SR, WEre

ut into service for the conlractor's beneflt, and so the microwave pecple

ground floor vhe flocring hes not besn laid. They sre working on the
propertvies of metals such as sami-conductor ferriies, the dislectrics,
plasma physics and magneto hydrodynsmics, Hall effect devices, and propaga-
tion of waves on surfaces and af it:’Em waveguwide, Sims is werking on elschron
optics and ftubes. He has a velocity specirogreph for measuripg large signal
effects in kiysiroms, but the egulpment has been causing some trouble. Sims
is alsc investigating & crossed-field deviece that he hopes will prove to be
some form of Mexwell's demon to g&nefa.’te electricity from heat. Sims is

7 I __’;_.13; '.:;Ii..'iﬂ;_v B




also working on a form of travelingswave tiube tha"c congisbs of drift tubes
with externsl conducltors for use at low frequencies. The group investiga-
"hirzg; cireulsr waveguide work at 8 mm has developed & helix guide approgi-
mately 3/h-in. 1.d. with 1/8-in. dielectric cubside for voltage suppression.

It iz experimenting with & wibe that hes longitudinel grooves in the wall
approximately L nm wide snd 2 mm deep. The loss is claimed ¢ be 0.9 db/meter
with the grooves in contrast to 0.6 ﬂb/meﬁ e without the grooves, and is

suppesed Lo provide very geed spurious mode suppression. This statement

makes no sense Lo me, but this is a diréet parsvhrase of Sims! words and.,

onfortans ,rzly;) there was not time for o good argmment. I intend to find
wt more about this. Theve are gurface waves along pline or simply-curve

mlcarts shests. The work is being dome at 3 exm, and the instrumentation
ie sdmiyably simple. Their worl on the Hall-effect power

A

effect fleid P&?O{*f‘r‘h es was reported ab the confersuce.



