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!‘::: Analysis of Free Electron Laser Performance Utilizing
P the National Bureau of Standards' CW Microtron
! .:J:: Introduction

u
W {:'.: An FEL facility for applications, primarily in biomedical and material science research
N as well as for basic physics and chemistry, is to be situated at the National Bureau of
‘-::':: Standards'?. A CW 185 MeV racetrack microtron (RTM)? is under construction. The
v ) . . . T .
NN NBS Accelerator Laboratory consists of a series of interconnected, individually shielded,

e
".‘:.\: underground halls. The updated layout is indicated in Fig. 1. The FEL is expected to be

..“
:':: operational by 1990.

_ _ The major limitation of an RTM as an FEL driver is that its peak current capability
Yo is lower than electron linacs which operate in the same energy range. However, the RTM
::::f:: is superior to pulsed linacs in energy spread and emittance. The RTM is comparable to a

- storage ring in terms of beam emittance and energy spread, but there is no restriction on
j::'-'_:' insertion length or “stay clear” aperture. The beam energy can be varied continuously over

o a wide range without significant loss of performance. In addition, microtrons are compact
o and energy efficient. Because of the CW nature of the RTM, the generation of coherent
! photons is not hindered by a finite macropulse length.

'»:.\
8
‘\-'.{-f The original design parameters of the NBS RTM are given in Refs. 1-3. The design

e
calculations indicate a longitudinal emittance e, < 30 keV-degrees and a normalized trans-
. verse emittance!® ¢ < 10 mm-mrad. Based on recent measurements of the performance
e
‘_:} of the 5 MeV injector linac, the actual values of both the longitudinal and transverse
R : . . .

1:.1_" emittance are expected to be smaller than the design values. The injector system must
AR

o be upgraded to provide a peak current of > 2 A in 3.5 psec micropulses, giving electron
'\C:\: pulse length ¢,, ~ 0.1 cm. In order to keep the average electron beam power within the

NN

-.‘ sy . . . . . .

NP capability of the existing RF power system, the new injector will fill only a small fraction of
:'»A' the RF buckets (e.g., 1/24, 1/120 depending on electron beam energy). We are proceeding
Aoy with a design of a photocathode injector system for this upgrade.

1.1..

N - .

o 1-D Tree Clectron Laser Analysis
NI
® : .

T A first order evaluation of the FEL perlornimee of the NIV RN can be obtained
Y

<.

:._ fromn the 1-D small signal low gain formula*. The results indicate that sufficient gain can
‘.I'-

<:::- Manuscript Approved October 30, 1987.
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be obtained at fundamental wavelengths in the range from 10 um > A > 0.25 um. The
formula for the electric field amplitude gain G in the small signal, low gain regime, can be

written as

VDY & (sinv)’
G___F27r___ul 2ar3 7
1031.4‘7’3AN<9V( v ),

where N is the number of wiggler periods, v, is the initial relativistic gamma factor,
or = 7r2 is the cross-sectional area of the radiation, r, is the minimum 1/e radius of
the Gaussian radiation field amplitude, 4 = 17 x 10® A, I is the current in Amperes,
K = (le|BwAw/2mm,c*)rars is the wiggler parameter, B, is the magnetic field in the
wiggler, A, is the wavelength of the wiggler, F; = J,(b) — J1(b) for a linearly polarized
wiggler,b = K2/2(1+K?),v = ~NMw~-w,)/2cis the normalized frequency mismatch, and
wo ~ 2792%c(2m/Aw)/(1+K?)is the resonant angular frequency. The function 8/80u(sinv/v)*

has a maximum value of 0.54 when v = —-1.3.

The power gain can be obtained by
Gp=(1+G)2—1.

In the low gain regime, G, >~ 2G. The FEL will oscillate when the power gain is greater
than the losses per pass in the resonator. The 1-D gain formula is only a rough estimate.

It is sensitive to the choice of filling factor.

The conceptual design consists of a linearly polarized wiggler with a period of A, = 2.8
cm, and a nominal magnetic field amplitude of B,, = 5400 G. This can be constructed

with a hybrid wiggler design with the gap separating the wiggler poles of ¢ = 1.0 cm.

N
<

A wiggler can be constructed conceptually in more than one section, such that a wiggler

l'

[
L
P

X

of shorter length can also be available. A shorter wiggler and a corresponding vacuum

e

LK S
[ Y

chamber tnay be necessary for long wavelength operation.

L a4
B I

N
i
Y

Figure 2 is a plot of the 1-D maximuni small signal power gain versus wavelength.

‘;"l

£ s

assuming a conservative peak current of 2 A. The open circles (o) are obtained with

electron beam energies of 25, 50, 75, 125, and 73 MoV The <olid rnrves are obtained for
the same electron beam energies. but varving the rwaler amplivade from 0.6, to B.,.

I he magnetic field in the wiggler is to be changed by varying the gap between the poles
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from 1.4 cm to 1.0 cm. As the magnetic field decreases, the wavelength of the radiation

decreases, and the gain is reduced.

3-D Effects on the Gain

Since FELs are not actually 1-D, 3-D effects will change the gain. Some of the 3-
D effects that we will examine in this paper are finite transverse emittance, radiation

diffraction and refraction, and some effects associated with finite-length electron pulses.

We will assess these three-diniensional effects using a fully 3-D self-consistent computer
code, SHERA, developed at the Naval Research Laboratory. The formulation of the wave
equation is based on the source dependent expansion® of the radiation field, and the electron

dynamics®

are evaluated self-consistently. We assume a waterbag distribution in the 4-D
transverse emittance space, which leads to a parabolic profile for the electron beain density.
Since the energy spread of the NBS RTM is very small, it will not be considered; and we
will also not treat the effects of pulse slippage on the gain. The radiations are taken to

have a Rayleigh length of 175 cm with the minimum radiation waist located at the center

of the wiggler. Results for two different operating regimes will be presented.

The effect of the emittance on the performance of the FEL will be more important
for short wavelength operations. Thus, our first example will be for A = 0.23 um with
7o = 350. The pulse slippage distance, N = 0.003 cm, is much shorter than the electron
pulse length, ¢.,. The minimum 1/e radiation field amplitude waist is r, = 3.57 x 1072
cm. Plots of the power gain, G, versus the normalized frequency mismatch, v, are shown
in Figure 3. Curve (a) gives the 1-D estimate of the gain. Curves (b), (c¢) and (d) are the
gains calculated from the computer code for normalized transverse emittance of ey =5,
10 and 20 mm mrad, respectively. The radii of the electron beams were determined by
properly matching the beam into the wiggler, i.e.. the radii of the beams inside the wiggler

is uniform. The matched beam radius condition is

1,2
( 6‘\' >
r,,b = —
T

- Sn - . . . . . . -
where K3 = V27K /A, v is the betatron wavenumber for wizzlev with parabolic pole faces’,

where tlie frcusing in both transverse directions is equal. The matched edge radius of the
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'x;: electron beam can be rewritten as
K>
:-:‘ rep = (x—:i)l/z

,.::_‘: vorK

N

:‘_ﬁ independent of the beam energy. The matched edge radii of the electron beam are r.y =
3 { 1.77 x 1077, 2.50 x 10~% and 3.54 x 107? cm for normalized edge transverse emittances of
\53 eny = 5, 10 and 20 mm mrad, respectively. If the emittance becomes larger than 20 mm
\';: mrad, the radius of the electron beam will become larger than the radiation spot size, and
g the gain will be substantially reduced.
TN
_\_::::‘_: The effect of finite emittance on the gain is negligible for A = 1.25 um with 4, = 150.
\" The pulse slippage distance in this case is 0.016 cm, and it 1s still unimportant. Figure 4
: shows plots of the power gain, G,, versus the normalized frequency mismatch, v, similar
" to Fig. 3. Again, the curve (a) gives the 1-D estimate of gain. Curves (b), (¢) and (d)
,\ are the gains calculated from the computer code for normalized emittance of ey =5, 10
and 20 mun mrad, respectively. Since the wavelength is longer, the minimum 1/e radiation

B field amplitude waist becomes r, = 8.3 x 1072 cm, and the electron beam radii are much
:E: smaller than the radiation waist. The gain at A = 1.25 pm is insensitive to the design
\.&. value of the finite transverse emittance.
:.)_ Figures 3 and 4 also show a shift of the zero crossing of the gain curves obtained from
5%: 3-D simulation. This shift comes from the change in the phase of the diffracting radiation
2:5 field. It has no real important effect on the oscillation criteria for the examples under
A consideration.
X -‘; Figure 5 plots the maximum 3-D power gain versus wavelength with a peak current of
#55:2 2 A, for normalized emittances of 5, 10, and 20 mm mrad. Each curve is obtained for the
.{T:: identified electron beam energy, but varying the magnetic wiggler amplitude from B, to
-?-? 0.6 B,.,, where the longer wavelength correspond to the larger magnetic field. Normalized
..':Z':. emittance is very good in the long wavelength operating regime. In the shortest wavelength
:'..'? operating regime, the normalized emittance larger than 5 mm mrad should be avoided.
N
2.__-_ Since the current is a function of axisl poosven in o limte leneth electron pulse. and
E: pulse slippage is unimportant. the local gain is a function of the local current in the electron
-
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A pulse. For the first example at A = 0.23 pm with normalized transverse edge emittance
( ey = 10 mm mrad, the simulations indicate that the gain is proportional to the local
19 . .

:"\ current, consistent with the 1-D formula. For the second example at A = 1.25 pum, the

S N . . . .
s gain increases faster than the linear power of the current. Figure 6 is a plot of normalized

SO
" power gain, i.e., power gain from simulation divided by the maximum 1-D power gain,
v
Ry versus the frequency mismatch at A = 1.25 um with normalized transverse edge emittance
D .

";f("’ ey = 10 mm mrad for three different currents: (a) / =4.0 A, (b) / =2.0 A and(c) I =0.5
) A‘:

A. We find that the normalized gain increases as current increases. This can be explained

&
b}
L

.ﬂ

+

by the self-focusing or guiding phenomenon®®~!! of the FEL. This is most easily observed

:'_E in the plots of the nurmalized 1/e Gaussian radiation field amplitude radius, shown in Fig.
5':_:; T. For I = 0.5 A, the radiation radius behaves like a free space resonator radiation field,
" curve (- - -). For I = 2 A, the radiation radius is less than the free space radius at the end
:" ) of the wiggler as self-focusing begins to show, curve (—=). If the current can be increased
\ﬂ to 4 A, the radiation becomes even more focused, curve (..... ). The reason that self-focusing
"?* is evident at such low current is that the emittance is very good and current density is high
}__- throughout the interaction region, i.e., high beam brightness By = 2//(w%e%;) > 4 x 10°
j::i A/m?/rad?, where I > 2 A and edge emittance ¢ = 10 mm mrad.
o=

Conclusions

O

P
Y

The 3-D self-consistent simulation results from the computer code SHERA indicate

-

t §
e

4‘
»

that the design value of the transverse emittance is very good, so that it does not degrade

w3

n @ =,

far Sy N

the FEL performance for intermediate to long wavelengths. For the shortest wavelength
% under consideration, emittance larger than 5 mm mrad should be avoided. Due to the

M good emittance, the current density is high enough that focusing, or guiding, begins to

hEh g manifest itself for wavelengths - 2.0 um.

.'." .

A SN Ay A Yy
PR

Acknowledgment

s

Sy

" Funded by SDIO throngh ONR contract No. N0OO| LxTF-0066,

£ AR

@ AN
n

=
A

o T a e "™ " " A “ac-w s oo L
(X L% e Co e SN . ST
".:‘,‘\',’.{‘ '."‘.'.ﬁ‘..". ) g RN " taVavat "‘\R Y
. Pkl - )

CA

#

:~Q "‘:\\:-"\'w'Q!\“ ';".' .'\“::‘ ":f‘":)‘\}.\ 3‘.‘:‘ .
Ol 20 208 L MU A, o) LA NAOA LA (AR A

et g avev.



References

[1] C.M. Tang, P. Sprangle, S. Penner, B.M. Kincaid and R.R. Freeman, Nucl. Instr.
and Meth. A250, 278 (1986). Also in: Free Electron Lasers, Proc. Tth Int. Conf. on
FELs. eds., E.T. Scharlemann and D. Prosnitz (North-Holland, Amsterdam, 1986) p.
278.

[2) X.K. Maruyama and S. Penner, C.M. Tang and P. Sprangle, Free Electron Lasers,
Proc. of the 8th Intl. FEL Conf., ed., M. W. Poole (North-Holland, Amsterdamn,
1987) p. 259.

[3] S. Penner et al., IEEE Trans. Nucl. Sci. NS-32, 2669 (1985).

[4] P. Sprangle, R.A. Smith and V.L. Granatstein, Infrared Millimeter Waves, Vol. I, ed.,
K.J. Button (Academic Press, New York, 1979) p. 279.

[5] P. Sprangle, A. Ting and C.M. Tang, Phys. Rev. Lett. 59, 202 (1987), P. Sprangle,
A. Ting and C.M. Tang, Phys. Rev. A36, (1987), and P. Sprangle, A. Ting and C.
M. Tang, Free Electron Lasers, Proc. of the 8th Intl. FEL Conf., eds., M. W. Poole
(North-Holland, Amsterdam, 1987) p. 136.

6] C.M. Tang and P. Sprangle, IEEE J. of Quantum Elec. QE-21, 970 (1985).

E. T. Scharlemann, J. Appl. Phys., 58, 2154 (1985).

,———~.—~;,——

8] P. Sprangle and C.M. Tang, Appl. Phys. Lett. 39, 677 (1981). Also in: C.M. Tang
and P. Sprangle, Free-Electron Generator of Coherent Radiation, Physics of Quantum
Electronics. Vol. 9, eds., S.F. Jacobs, G.T. Moore, H.S. Pilloff, M. Sargent III, M.O.
Scully, R. Spitzer (Eddison-Wesley, Reading, MA, 1982) p. 627.

(9] E.T. Scharlemann, A.M. Sessler and J.S. Wurtele, Phys. Rev. Lett. 54, 1925 (1985).

("7:;

1
)

[10] G.T. Moore, Opt. Comm. 52, 46(11084), 54, 121 (1985).

Rl
*‘.‘l-.’.‘.l“.
S,

[11] M. Xie and D.A.G. Deacon, same as ref. 1. p. 42€.

2 vty

T«
L]
A
b
A
’

7 5
"
. '.', .

...... R R R I R S Iy T P -
B e e T e CO W T T S P PR A P PRl Bt RN . . LA N T T S e \
PP P A et .t ” - o K .l R T s it g
PN PENICINN it T N e




‘K10YRIOGR] A [} W) 2A0qe (saul] paysep 31} £q pajeaiput) L1ojeioqe| [2A3] punoid v oy
]P212311p 3 [[IM UOIYRIPRI PITRIJUL PUR I[(|ISTA “[2A3] pUN0IT MO[2( 9] QF PIRI0] St xadiiod

—vv_u_vm——w alljio 91 J, .w——d_— Tl pue lojelafadoe 10} :O:d._=w¢:0.u —«Oad—:_: | w_h_

uonippy pesodoid (eaoqy) Buip|ing Bunsix3

———

-

¥ 05—

bt —

3

Jge
v
[N

jIeH 101e18|820Yy |.’

- d .
— e— e o -

o
.

’ = 4 -d'\...\-\-\ Py R - » I | — SR ] i -).)JJt ...... e, o " 4. Cetetg et < e
XA A .v.-ﬂ-f-wf o P PO T T .-‘\-(-f.-\\\- \-\J\.u ~.\--.\ .f . \-.\.\\-h. DR T J-V\.T-M-NV ! e

T O S S R, 0 A S5 SRR : Sk ) ;ﬁ:...:,.,..:.......,..... °:




‘uotje LR ([- U0 paseq yjFuspeaem snsiaa ured ramod jeudis [jewrg 'z By

(w7) Y\ ‘H1IHDNITIAVYM NOLLviavy

0]t 1% 4 3 ¥O0 A

o
AN
(%) NIVDO H43IMOd

o
<t

‘ 4 ‘
{-'f 'J.-- A

NS

9

Sy S
o

>

v

L%

T 17 ¥ 1 | i | T 1T T 1 |} 1 I
i 0L =N
G9=N ose=*
00t =*% 0Ek =N
G9=N 0se =A
Omu\ﬁ
0EL=N
0GL =4
| O O Y | | 1 | | L1 |

-
]



/

A Gp (%)

22
YN G5

il S 2 SIS

e -

Py

R S P
P~
O
S

Y55
A A

(©)
10—+ (d)

N

f ¥ g
Y o PN
SRt

»
A

LN

-7

xA000
(.n‘%i'.‘-"’ i’l ’
4

1

—~

3
3

| X ]
AN
‘I.l"l‘l'n‘l

SOGROG( )
a ..
LR

g

e

420

220

'. -"

e

ele

LY
LY

Fig. 3. Power gain, G, versus frequency mismatch, v, at A = 0.23 pm with v, =

»
a

° 350. Curve (a) is based on 1-D gain formula. Curves (b}, (c¢) and (d) are obtained from
ey simulations with normalized transverse edge emittances of ey = 5, 10 and 20 mm mrad,

{xs i
NS respectively.

!

’
)

H S
3

R LA
AN ‘\_:1_.

L)
o
O

o
[ 4

e .

LTS " I R N - W S - O P
At -«. S "' e B O i e o B
>N S8 3 0 I S e A R e N

.a-" «"v .r".r -r S oy 0
" ‘ 1 t' L0 S e 2 n~. 1.6

~~ ‘w \.’z ,

‘ "

J‘



Gp (%)

o (®)

») (d)

) N
L PN
O E A

.}

4
TL
/
L
\

“L:H:: y_ 2 O

v,

2

o
2"
PP

e

- _40

YR
LG,
i

..' Ml

(i BT

-
v

Fig. 4. Power gain, G,, verus frequency mismatch, v, at A = 1.25 pm with 7, =

150. Curve (a) is based on 1-D gain formula. Curves (b), (c) and (d) are obtained from

LA A

“4H N4l
e I

simulations with normalized transverse edge emittances of ey = 5, 10 and 20 mm mrad,

a’,

b |

-
.

respectively.

RO A
s

"x

2l
ey
SRR AT

YR

10

@

W
-~

T R T T S i N LN
<.n.~ o S A -('_v\ g

Dbl i 2l

R R S R YRR

Ay v W e L S S
A N MO, SN ; AN
MOS0 .y, “& AN R AT, !‘n . » M W 0T W Y 0y .Q.".- .a’.‘l?‘""’h .ic I8 !’« " \

¥



SRR B

12331 9y Jo pay dhpudewn 3y) pur ‘eI UOIIB Y} Jo dURPHUI pue £S1au Furfiea

£ uopyenuis JUaSISU0d-J[as ([-¢ A[[J & 10 paseq [)Fusjeaem sNSISA Ul 1amof ¢ Tiy o
(W) X yibuajarbm uonpIpDY %
v-
0z ol Ot 02 O v'0 20 10 Lz
[TT T T T 7 71 T LB B o) s
: I | =
G9:=N 7
: 001 = A 5
” |- / - O_
3 go
>3
a
i
s — —10Z2 &
Q
p— = ~~ .\v\
: o 2
o~ B
- —os £
poJW-ww 2 =Yy —— .L 3
-.b\.
~ poaw-ww Q] =Yy ....... A
POII-WW G - Uy 7
Ll 1 1) | ) ot e
3
3
Y
pte
. X,
...... R
R @ R s @ v e Nt @ @ e @ @ e



- + NORMALIZED GAIN

N 1 -

-

"~/
—
o
N

-

s
(LTSI
|
—
)
g’

(A
A

Ll
Rl

Xl XY

0.5 -

oy

&
LA/
-]

e

AN

Py a4 AN
P
.' .l

,

s
—
—

YA, Ay ey
»
«

X

‘:'v'.‘a‘r"
AN

v
X

— —0.5

3N A @
XX

-

5%
LAt

h)

1@

Fig. 6. Normalized gain versus frequency mismatch for A = 1.26 um and edge

L4

A a

¥}

emittance of e = 10 mm mrad. Curves (a), (b) and (c) correspond to results obtained

Pl ol 4

e

with currents of I = 4.0, 2.0, and 0.5 A, respectively.

s nhil Yo
alal Al L{L{l -




2,

). 7
SV

2, 4

d

Radius

Gy Yy
¥y ¥ .'
Sy 5"‘.". 4

005 —

e
i

Normalized
Gaussian Radiation

XY
(. a4 F)
i IR

4

P

» ) 2k
I.l"’ a
P

19,

o

NS

o) 1 | |
Ly /2 Lw

~

O

oAt

i Axial Distance, z

S Fig. 7. Normalized 1/e Gaussian radiation field amplitude radius as a function of

L
n

distance z in the wiggler with A = 1.25 ym and edge emittance ¢xy = 10 mm mrad for

three different currents: (- --) I =05 A {—) [ =2 A and (...... y I =4 A

aeoRce

o

's

0@ WA )
A S
=
W

P

S T
i BB e e
ot &EAM').&»;&:;.&‘.J.‘R:MM e

<




N S 24

h qZ',iﬁ

H' = & b
FEiLElS A
'y Pl b DV A 4

Yy,

Puil 58 25 % K L
N e X

D
.'.'-

s -~ » d ‘.4
Sl USSR |

L e

A

&

AnANO

-

ey
2@

5 4
AR A AAA

N

e
Mox

.
'€

v

LT
[ & L3

DISTRIBUTION LIST*

Naval Research Laboratory

4555 Overlook Avenue, S.V.
Vashington, DC 20375-5000
Attn: Code 1000 - Commanding Officer, CAPT W. G. Clautice

1001 - Dr. T. Coffey
1005 - Head, Office of Management & Admin.
1200 - CAPT M. A. Howard
1220 - Mr. M. Ferguson
2000 - Director of Technical Services
2604 - NRL Historian
4000 - Dr. W. R. Ellis
4600 - Dr. D. Nagel
4603 - Dr. V. V. Zachary
4700 - Dr. S. Ossakow (26 copies)
4700.1-Dr A. W. Ali
4710 - Dr. C. A. Kapetanakos
4730 - Dr. R. Elton
4740 - Dr. V. M. Manheimer
4740 - Dr. W. Black
4740 - Dr. J. Condon
4740 - Dr. A. W. Fliflet
4740 - Dr. S. Gold
4740 - Dr. D. L. Hardesty
4740 - Dr. A. K. Kinkead
4740 - Dr. M. Rhinewine
4770 - Dr. G. Cooperstein
4790 - Dr. P. Sprangle
4790 - Dr. C. M. Tang (25 copies)
4790 - Dr. M. Lampe
4790 - Dr. Y. Y. Lau
4790A- W. Brizzi
5700 - Dr. L. A. Cosby
6840 - Dr. S. Y. Ahn
6840 ~ Dr. A. Ganguly
6840 - Dr. R. K. Parker
6843 - Dr. R. H. Jackson
6843 - Dr. N. R. Vanderplaats
6875 - Dr. R. VWagner
2628 - Documents (2@, copies)
2634 - D. Wilbanks

* Every name listed on distribution gets one copy except for those where
copies are noted.

extra

TV T N
NPTy

Ny A
"., '

Cod 2 % Ll L

A R (N L B R A Pl Y A e A ), 0
of W £y g | !
P S L H LI R R TRNN X

15

QT aT T IREY



Dr. R. E. Aamodt

Science Appl. Intl. Corp.
1515 Valnut Street
Boulder, C0O 80302

Dr. J. Adamski

Boeing Aerospace Company
P.0. Box 3999

Seattle, WA 98124

Dr. H. Agravante

TRW, Inc.

One Space Park

Redondo Beach, CA 90278 / R1-2020

Prof. I. Alexeff
University of Tennessee
Dept. of Electrical Engr.
Knoxville, TN 37916

Dr. L. Altgilbers
3805 Jamestown
Huntsville, AL 35810

Dr. A. Amir

Quantum Inst. and Dept. of Physics
University of California

Santa Barbara, CA 93106

Dr. Bruce Anderson

Air Force Weapons Laboratory
Kirtland AFB

Albuquerque, NM 87117

Dr. Antonioc Anselmo
909 Mitchell Street
Cornell University
Ithaca, NY 14850

Dr. T. M. Antonsen
University of Maryland
College Park, MD 20742

Dr. C. M. Armstrong

Code 6843

Naval Research Laboratory
Vashington, DC 20375-5000

Dr. Tony Armstrong

Science Applications Intl. Corp.
P.0. Box 2351

La Jolla, CA 92038

e LA i o & 4 mas abe aa 4

Assistant Secretary of the
Air Force (RD&L)

Room 4E856, The Pentagon
Washington, D.C. 20330

Dr. ¥W. P. Ballard

Sandia National Laboratories
ORG. 1231, P.0. Box 5800
Albuquerque, NM 87185

Mr. Jon Barber
Dept. of Physics
Bethel College

St. Paul, MN 55112

Dr. V. A. Barletta

Lawrence Livermore National Lab.

P. 0. Box 808
Livermore, CA 94550

Dr. L. R. Barnett

3053 Merrill Eng. Bldg.
University of Utah

Salt Lake City UT 84112

Commander George Bates, PMS 405-300

Naval Sea Systems Command
Department of the Navy
Vashington, DC 20362

Dr. Latika Becker

U. S. Army SDC

DASD-B-F

P. 0. Box 1500

Huntsville, AL 35807-3801

Dr. V. Becker

Univ. of New Mexico
Institute for Mod. Opt.
Albuquerque, NM 87131

Dr. Robert Behringer
Code 818

Office of Naval Research
1030 E. Green

Pasadena, CA 91106

Dr. G. Bekefi (5 copies)
Mass. Institute of Tech.
Bldg. 26

Cambridge, MA 02139

16

TR LY WX TN 7K

) \-“' A 5
AL RO K n‘u‘ '.0'..‘. '. Wty

'{nl\\.gi \-*- -"
{ )y




-
rd

e
wta
®
[\ A
G
[\ »
N
e
‘*?Q Dr. S. Bender Dr. Steve Bitterly
N Los Alamos National Laboratory Rockwvell International/Rocketdyne Div.
{ ¢ P. 0. Box 1663 6633 Canoga Avenue, FA-40
'-J Los Alamos, NM 87545 Canoga Park, CA 91304
My
;‘;ﬁ Dr. J. Benford Dr. H. Boehmer
#4-} Physics International TRV DSSG
' 2; 2700 Merced Street One Space Park
A San Leandro, CA 94577 Redondo Beach, CA 90278
1] H
lrk} Dr. Herbert S. Bennett Dr. P. Bosco
e National Bureau of Standards KMS Fusion Inc.
s\ Bldg. 225, Rm. A352 Ann Arbor, MI 48106
Yo Vashington, DC 20234
N Dr. I. Boscolo
( Dr. S. Benson Quantum Institute
. S.P.R.C. University of California
::y: Dept. of Physics Santa Barbara, CA 93106
Shas Stanford University
:?Q Stanford, CA 94305 Dr. B. Boswell
M Lab for Laser Energetics
e Dr. T. Berlincourt University of Rochester
‘. Office of Naval Research 250 E. River Road
RS Attn: Code 420 Rochester, NY 14623
S Arlington, VA 22217
N Dr. G. Bourianoff
x:\ Dr. I. B. Bernstein (10 copies) 1901 Rutland Drive
“",: Mason Laboratory Austin, TX 78758
s Yale University
{ 400 Temple Street Pr. J. K. Boyd
W New Haven, CT 06520 Lawrence Livermore National Laboratory L
Ny P. 0. Box 808
{7 Dr. Vladislav Beve Livermore, CA 94550
AR Synergy Research Institute
s P.0. Box 561 Dr. H. Brandt
D San Ramon, CA 94583 Department of the Army
Harry Diamond Laboratory
i - Dr. Anup Bhowmik 2800 Powder Mill Rd.
Ty Rockwell International/Rocketdyne Div. Adelphi, MD 20783
ﬁ{i- 6633 Canoga Avenue, FA-40
o Canoga Park, CA 91304 Dr. Charles Brau (2 copies)
a2 Los Alamos National Laboratory
L Dr. K. Jim Bickford P.0. Box 1663, M.S. - 817
-Ln RDA Los Alamos, NM 87545
Tt 2301F Yale Blvd., S.E.
jggj Albuquerque, NM 87106 Dr. R. Briggs
Sl Lawrence Livermore National Lab.
lﬁﬂ}' Dr. D. L. Birx Attn: (L-71)
.{:p: Lavrence Livermore National Laboratory P.0. Box 808
°® P. 0. Box 808 Livermore, CA 94550
. Livermore, CA 94550
P Dr. D. L. Bullock
,ﬁﬂf Dr. J. Bisognano Optical Sciences Department
) xg: Lavrence Berkeley Laboratory TRV Space and Technology Group
:#$’. University of California, Berkeley Redondo Beach, CA 90278
f_;,'- Berkeley, CA 94720
o
::".
e
vi W]
D
i
o 17
M
"":
SN _
L

g A A RS n : n AN B DO O R A S R D O b W
O D T AS A A Tttt teati i e tote, oy .':‘.!'n‘!' A.ﬂ“!ﬂm‘!h‘:'f.'ov:h..'.!'of! ot 0000ty e 01



n

@

-

e
\:'n
AN Dr. Fred Burskirk Prof. Frank Chan
oo Physics Department School of Eng. & Applied Sciences
(‘ Naval Postgraduate School Univ. of Calif. at Los Angeles
e Monterey, CA 93940 7731 K Boelter Hall
1 Los Angeles, CA 90024

st Dr. Ken Busby

\j Mission Research Corporation Dr. K. C. Chan

a2 1720 Randolph Road, S.E. Los Alamos National Laboratory
s Albuquerque, NM 87106 P. 0. Box 1663

. Los Alamos, NM 87545

9 Dr. K. J. Button

% Francis Bitter Natl. Magnet Lab. Dr. V. S. Chan

. M. I. T. Branch, Box 72 GA Technologies

"‘ Cambridge, MA 02139-09C1 P.0. Box 85608
SN San Diego, CA 92138
S Dr. J. A. Byers
( Lavrence Livermore National Lab. Dr. Will E. Chandler
X A *n: (L-630) Pacific Missile Test Center
o P. 0. Box 808 Code 0141-5
K :: Livermore, CA 94550 Point Muga, CA 93042
g
D : Dr. Gregory Canavan Dr. VWen Vei Chang
N Office of Inertial Fusion Department of Physics

® U.S. Dept. of Energy Univ. of Calif. at Los Angeles
o M.S. C404 Los Angeles, CA 90024
ﬂ.¢: Vashington, DC 20545
3¢h Dr. J. Chase
N 2 Dr. Malcolm Caplan Lavrence Livermore National Laboratory
vl 4219 Garland Drive P. 0. Box 808

e e (e T
'}".'

e s

Fremont, CA 94536

Dr. Maria Caponi

TRV, Building R-1, Room 1184
One Space Park

Redondo Beach, CA 90278

Dr. B. Carlsten
Los Alamos National Laboratory
P. 0. Box 1663

Livermore, CA 94550

Dr. S. Chattopadhyay

Lavrence Berkeley Laboratory
University of California, Berkeley
Berkeley, CA 94720

Dr. S. Chen
MIT Plasma Fusion Center
NW16-176

, \:I Los Alamos, NM 87545 Cambridge, MA 01890

33 Dr. A. Carmichael Dr. Yu-Juan Chen

N U. S. Army - FIC L~-626

e P. 0. Box 1500 Lavrence Livermore National Laboratory
IS Huntsville, AL 35807-3801 P. 0. Box 808

:n: Livermore, CA 94550

;:. Dr. J. Cary

Zu University of Colorado Dr. D. P. Chernin

j&j Box 391 Science Applications Intl. Corp.
. Boulder, CO 80309 1720 Goodridge Drive

L] McLean, VA 22102 *

fo Or. R. Center

. Math. Sci. NV., Inc.

- 2755 Northup Vay

x Bellevue, WA 98004

N

18

10

"5 o
&

.
S

! T o e A T L N e e N G R N e o AR RO Y 00 0 1 % ¢ SO O ;
T LT e T Loy T " ARAL " X A AIN T Q&‘flh.o. .'g.|."|.\ Y, ':‘.ﬂ.ﬁ'.!ﬂ.. N D D O NS SRR

LS




L
01::
(>
L
;\.'
N
LN,
5\23 Dr. Art Chester
) \: Hughes ES1
. Mail Stop A269
" P.0. Box 902
:Q El Segundo, CA 90245
Y
N
o Dr. Abraham Chlian
> IGPD
A Univ. of Calif. at Los Angeles
v - Los Angeles, CA 90024
W) Dr. S. C. Chiu
W GA Technologies Inc.
"‘ P.0. Box 85608
N San Diego, CA 92138
LA
( Dr. Y. C. Cho
- NASA-Levis Research Center
i Mail Stop-54-5
NN Cleveland, Ohio 44135
.
: :} Dr. J. Christiansen
AN Hughes Aircraft Co.
i Electron Dynamics Division
o 3100 VWest Lomita Blvd.
i. Torrance, CA 90509
o Dr. T. L. Churchill
5 Spectra Technology, Inc.
( . 2755 Northup Vay
” Bellevue, WA 98004
s
\ :: Hajor Bart Clare
g USASDC
B P. 0. BOX 15280
. Arlington, VA 22215-0500
v Dr. Melville Clark
;::\ 8 Richard Road
(w Wayland, MA 01778
fa ™
) Dr. Robert Clark
14, P.0. Box 1925
® Vashington, D.C. 20013
! Dr. David E. Cline
e The Inst. for Accelerator Physics
T Department of Physics
{‘ University of Wisconsin-Madison
Sat Madison, WI 53706
®
e Dr. Alan J. Cole
TRV
it One Space Park
o Redondo Beach, CA 90278
)
o
o
L
v
Lo
‘b.i‘
7.
o
L
"
3‘; )

"'l"("'..‘.‘"‘-/ 2
0' A .0!'- 0 n". ' A *‘ * . "\’ AN L0\ % L .o.t.b’l‘u

Dr. VWilliam Colson
Berkeley Research Asso.
P. 0. Box 241

Berkeley, CA 94701

Dr. William Condell
Office of Naval Research
Attn: Code 421

800 N. Quincy St.
Arlington, VA 22217

Dr. Richard Cooper

Los Alamos National Scientific
Laboratory

P.0. Box 1663

Los Alamos, NM 87545

Dr. Robert S. Cooper
Director, DARPA

1400 Vilson Boulevard
Arlington, VA 22209

Dr. M. Cornacchia

Lawvrence Berkeley Laboratory
University of California, Berkeley
Berkeley, CA 94720

Dr. R. A. Cover

Rockwell International/Rocketdyne Div.
6633 Canoga Avenue, FA-38

Canoga Park, CA 91304

Dr. D. Crandall
ER-55, GTIN

Department of Energy
Washington, DC 20545

Dr. M. S. Curtin

KMS Fusion, Inc.
P.0. Box 1567

Ann Arbor, MI 48106

Dr. Antonello Cutolo
Research Associate
Hansen Labs

NEPL Annex

Stanford University
Stanford, CA 94305

Dr. Bruce Danly

MIT

NW16-174

Cambridge, MA 02139

¥ '
'g'l'-.l’o X l‘. t"‘ "y Y .. "‘n"'-' '!‘- 00 n’. n'. AN \r‘ "‘:' :' e, ' ’a' ":' a:" '




AR AR

S
Pt

‘« l. v . P
‘-'_‘.{'\.‘_ ,j

4

Dr. R. Davidson (5 copies)
Plasma Fusion Center

Mass. Institute of Tech.
Cambridge, MA 02139

Dr. John Dawson (4 copies)
Physics Department
University of California
Los Angeles, CA 90024

Dr. David A. G. Deacon
Deacon Research

Suite 203

900 Welch Road

Palo Alto, CA 94306

Dr. T. L. Deloney

Dept. of Electrical Engineering
Stanford University

Stanford, CA 94305

Deputy Under Secretary of
Defense for R&AT

Room 3Ell4, The Pentagon
Vashington, D.C. 20301

Dr. I. H. Deutsch

Dept. of Physics & Plasma Fusion Ctr.

Mass. Institute of Technology
Cambridge, MA 02139

Prof. P. Diament

Dept. of Electrical Engineering
Columbia University

New York, NY 10027

Dr. N. Dionne

Raytheon Company

Microwave Power Tube Division
Foundry Avenue

Waltham, MA 02154

Director

National Security Agency

Fort Meade, MD 20755

ATTN: Dr. Richard Foss, A42
Dr. Thomas Handel, A243
Dr. Robert Madden, R/SA

Director of Research (2 copies)
U. S. Naval Academy
Annapolis, MD 21402

Dr. T. Doering

Boeing Aerospace Company
P.0. Box 3999

Seattle, WA 98124

Dr. Gunter Dohler

Northrop Corporation
Defense Systems Division
600 Hicks Road

Rolling Meadows, IL 60008

Dr. Franklin Dolezal
Hughes Research Laboratory
3011 Malibu Canyon Rd.
Malibu, CA 90265

Dr. A. Drobot

Science Applications Intl. Corp.
1710 Goodridge Road

McLean, VA 22102

Dr. Dwight Dusten

Strategic Defense Initiative Org.
0SD/SDIO/IST

Vashington, DC 20301-7100

Dr. Joseph Eberly
Physics Department
Univ. of Rochester
Rochester, NY 14627

Dr. J. N. Eckstein
Hansen Lab. of Physics
Stanford University
Stanford, CA 94305

Dr. J. A. Edighoffer
TRV, Bldg. R-1

One Space Park

Redondo Beach, CA 90278

Dr. 0. C. Eldridge
University of Visconsin
1500 Johnson Drive
Madison, WI 53706

Dr. Luis R. Elias (2 copies)
Quantum Institute
University of California
Santa Barbara, Ca 93106




TR ARARS

P
D)
»

t
i

R
PELS

GBS

2
YA N

Tl
l"

B e YRR

-

y ‘l'..'r‘: s

ay
Pl

e Y
AL

Jﬂﬁﬁi.iﬁ

Dr. C. J. Elliott

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr. James Elliott

X1-Division, M.S. 531

Los Alamos Natl. Scientific Lab.
P. 0. Box 1663

Los Alamos, NM 87545

Dr. A. England

Oak Ridge National Laboratory
P.0. Box Y

Mail Stop 3

Building 9201-2

QOak Ridge, TN 37830

Dr. William M. Fairbank
Phys. Dept. & High Energy
Phys. Laboratory

Stanford University
Stanford, CA 94305

Dr. Anne-Marie Fauchet
Brookhaven National Laboratories
Associated Universities, Inc.
Upton, L.I., NY 11973

Dr. J. Feinstein

Dept. of Electrical Engineering
Stanford University

Stanford, CA 94305

Dr. Frank S. Felber
11011 Torreyana Road
San Diego, CA °'92121

Dr. D. Feldman

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr. Renee B. Feldman

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr. L. A. Ferrari
Queens College
Department of Physics
Flushing, NY 11367

21

B 3 A N 0

Dr. C. Finfgeld
ER-542, GIN
Department of Energy
Vashington, DC 20545

Dr. A. S. Fisher

Dept. of Electrical Engineering
Stanford University

Stanford, CA 94305

Dr. R. G. Fleig

Hughes Research Laboratory
3011 Malibu Canyon Road
Malibu, CA 90265

Dr. H. Fleischmann
Cornell University
Ithaca, NY 14850

Dr. E. Fontana

Dept. of Electrical Engineering
Stanford University

Stanford, CA 94305

Dr. Norwal Fortson
University of Washington
Department of Physics
Seattle, WA 98195

Dr. Roger A. Freedman
Quantum Institute
University of California
Santa Barbara, CA 93106

Dr. Lazar Friedland

Dept. of Eng. & Appl. Science
Yale University

New Haven, CT 06520

Dr. A. Friedman

National Synchrotron Light Source
Brookhaven National Laboratory
Upton, NY 11973

Dr. Valter Friez

Air Force Avionics Laboratory
AFWAL/AADM-1

Vright/Paterson AFB, OH 45433




"’ 4

_\;:-' A

5

2, A 5,
»2T %

. 4
. ... ") l‘l .-l . '-‘l l..

A Y, AN, l.:.
statatat ity et

Dr. Shing F. Fung
Code 696

GSFC

NASA

Greenbelt, MD 20771

Dr. R. Gajewski

Div. of Advanced Energy Projects
U. S. Dept of Energy

Vashington, DC 20545

Dr. H. E. Gallagher

Hughes Research Laboratory
3011 Malibu Canyon Road
Malibu, CA 90265

Dr. James J. Gallagher
Georgia Tech. EES-EOD
Baker Building
Atlanta, GA 30332

Dr. W. J. Gallagher
Boeing Aerospace Co.
P. 0. Box 3999
Seattle, WA 98124

Dr. J. Gallardo

Quantum Institute
University of California
Santa Barbara, CA 93106

Dr. E. P. Garate

Dept. of Physics and Astroncmy
Dartmouth College

Hanover, NH 03755

Dr. A. Garren
Lavrence Berkeley Laboratory

University of California, Berkeley

Berkeley, CA 94720

Dr. Richard L. Garwvin

IBM, T. J. Vatson Research Ctr.
P.0. Box 218

Yorktovn Heights, NY 10598

Dr. J. Gea-Banacloche

Dept. of Physics & Astronomy
Univ. of New Mexico

800 Yale Blvd. NE
Albuquerque, NM 387131

22

AT TR TR I R R R A R T S R S N N E NN WU WU WL W e o e O I T I PO I I TR N M WE N WA VW e W W oW aY U W w e o wer-srw wwrsr.

DR. R. I. Gellert
Spectra Technology
2755 Northup Way
Bellevue, WA 98004

Dr. T. V. George
ER-531, GTN
Department of Energy
Vashington, DC 20545

Dr. Edwvard T. Gerry, President
V. J. Schafer Associates, Inc.
1901 N. Fort Myer Drive
Arlington, VA 22209

Dr. Roy Glauber
Physics Department
Harvard University
Cambridge, MA 02138

Dr. B. B. Godfrey

Mission Research Corporation
1720 Randolph Road, S. E.
Albuquerque, NM 87106

Dr. John C. Goldstein, X-1

Los Alamos Natl. Scientific Lab.
P.0. Box 1663

Los Alamos, NM B754%

Dr. Yee Fu Goul

Plasma Physies Lab., Rm 102
S.V. Mudd

Columbia University

Nev York, NY 10027

Dr. A. Gover

National Synchrotron Light Source
Brockhaven National Laboratory
Upton, NY 11973

Dr. C. Grabbe
Department of Physics
University of Iowa
Iowa City, Iowva 52242

Dr. V. L. Granatstein

Dept. of Electrical Engineering
University of Maryland

College Park, MD 20742

Dr. D. D. Gregoire

Quantum Institute and Dept. of Physics
University of California

Santa Barbara, CA 93106

{
[
|
|

|
T —



s )
-2

A ®

P
v/

.
v

»

TSN

TR

o gy
e

PV dls /_i'_c'

N il alulaly

AN

L_BvS

-
IA'A
PR A S|

).';';'.'.
v

< "' }l ,l -

e

5 @

)
&

0
* ¢

[

(NN

Plaiel el 2l |
v

e
‘
DA

e
wataTa
o NN

S

Cul il R

b
1
'
)
)
)

Dr. Y. Greenzwveig

Quantum Inst. and Dept. of Physics
University of California

Santa Barbara, CA 93106

Dr. Morgan K. Grover

R&D Associates

P. 0. Box 9695

4640 Admiralty Highway
Marina Del Rey, CA 950291

Dr. A. H. Guenter
Air Force Veapons Laboratory
Kirtland AFB, NM 87117

Dr. K. Das Gupta
Physics Department
Texas Tech University
Lubbock, TX 79409

Dr. Benjamin Haberman
Associate Director, OSTP

Room 476, 0ld Exe. Office Bldg.
Vacshington, [L.C. 20506

Dr. K. Halbach

Lavrence Berkeley Laboratory
University of California, Berkeley
Berkeley, CA 94720

Dr. P. Bammerling
La Jolla Institute
P.0. Box 1434

La Jolla, C2 92038

Dr. F. Hartemann

Dept. of Physics and Research
Laboratory of Electronics
Mass. Inst. of Technology
Cambridge, Ma 02139

Dr. R. Harvey

Hughes Research Laboratory
3011 Malibu Canyon Road
Malibuv, CA 90265

Prof. Herman A Haus

Mass. Institute of Technology
Rm. 36-351

Cambridge, MA 02139

Dr. S. Hawvkins

Lavrence Livermore National Laboratory

P. 0. Box 808
Livermore, CA 94550

AT r 8 A

-J"

- AT .

PR Vol
i /
MORO AT L

Fe A
ol e 1% ol‘}h"-l‘lu oGt

Dr. Rod Hiddleston
KMS Fusion

3621 South State Road
P. 0. Box 1567

Ann Arbor, MI 48106

Dr. J. L. Hirshfield (2 copies)
Yale University

Mason Laboratory

400 Temple Street

New Haven, CT 06520

Dr. K. BHizanidis
Physics Dept.
University of Maryland
College Park, MD 20742

Dr. A. H. Ho

Dept. of Electrical Engineering
Stanford University

Stanford, CA 94305

Dr. Darwin Ho
L-477

Lavrence Livermore National Laborator:

P. 0. Box 808
Livermore, CA 934550

Dr. J. Hoffman

Sandia National Laboratories
ORG. 1231, P.0. Box 5800
Albuquerque, NM 87185

Dr. R. Hofland
Aerospace Corp.
P. 0. Box 92957
Los Angeles, CA 90009

Dr. Fred Hopf

Optical Sciences Building, Room 602

University of Arizona
Tucson, AZ 85721

Dr. Heinrich Hora
Iowva Laser Facility
University of Iowa
Iowa City, Iowa

Dr. J. Y. Hsu
General Atomic
San Diego, CA 92138

23

R PR A
A I

NNy AL

AT LN
- » "
.{. .*0 9 o W0 A A

) 3 ( -‘l.,'- h
[rARNAT o

AN



[

a

2

T s

"}

(2 4
et

PP AT A

I'l.l '. l’l

et Y

-'-.

s | s §
‘sl s s ey

Dr. H. Hsuar

Princeton Plasma Physics Lab.
James Forrestal Campus

P.0. Box 451

Princeton, NJ 08544

Dr. James Hu

Quantum Inst. and Phys. Dept.
University of California
Santa Barbara, CA 93106

Dr. Benjamin Hubberman
Associate Director, OSTP

Rm. 476, 0ld Executive Office Bldg.

VWashington, DC 20506

Dr. J. Hyman

Hughes Resear-:h Laboratory
3011 Malibu Cznyon Road
Malibu, CA 90265

Dr. H. Ishizuka
University of California
Department of Physics
Irvine, CA 92717

Dr. A. Jackson
Lawrence Berkeley Laboratory

University of California, Berkeley

Berkeley, CA 94720

Dr. S. F. Jacobs
Optical Sciences Center
University of Arizona
Tucson, AZ 85721

Dr. Pravin C. Jain

Asst. for Communications Tech.
Defense Communications Agency
Washington, DC 20305

Dr. E. T. Jaynes
Physics Department
Vashington University
St. Louis, HO 63130

Dr. B. Carol Johnson

Ctr. for Radiation Research
National Bureau of Standards
Gaithersburg, MD 20899

Dr. Bernadette Johnson

Lincoln Laboratory
Lexington, MA 02173

2 %1% ] Y% W BV 1%

~ AT NN AT AT
. W W
O S AN ot DA L L XL A AT M o™ e

24

Dr. Richara Jc..son
Physic_ International
2700 Merced St.

San Leandro, CA 94577

Dr. G. L. Johnston

NV 16-232

Mass. Institute of Tech.
Cambridge, MA 02139

Dr. Shayne Johnston
Physics Department
Jacksen State University
Jackson, MS 39217

Dr. William Jones

U. S. Army SDC

P. 0. Box 1500

Huntsville, Al 35807-3801

Dr. R. A. Jong

Lavrence Livermcre National Laboratory
P. 0. Box 808/L626

Livermore, CA 94550

Dr. Howvard Jory (3 copies)
Varian Associates, Bldg. 1
611 Hansen Vay

Palo Alto, CA 94303

Dr. C. Joshi

University of California

Los Angeles, CA 90024

Dr. Paul Kennedy

Rockwell International/Rocketdyne Div.
6633 Canoga Avenue, FA-40

Canoga Park, CA 91304

Dr. R. Kennedy

Boeing Aerospace Company
P.0. Box 3999

Seattle, WA 98124

Dr. K. J. Kim, MS-101
Lavrence Berkeley Lab.
Rm. 223, B-80
Berkelev, CA 94720

Dr. I. . ‘mel

Quantum lnstitute
University of California
Santa Barbara, CA 93106

Dr. Brian Kincaid

AT&T Bell Labs

700 Mountain Ave.
Murray Hill, NJ 07974




N

2.y
@
e
o
ol
Jb Dr. S. P. Kno Dr. H. Lancaster
~ Polytechnic Institute of NY Lavrence Berkeley Laboratory
‘o : ;
y Route 110 University of California, Berkeley
( y Farmingdale, NY 11735 Berkeley, CA 94720
‘j{: Dr. Xu Knogvi Dr. D. J. Larson
> Room 36-285 The Inst. for Accelerator Physics
‘{{' Mass. Institute of Technology Department of Physics
‘O Cambridge MA 02139 University of Visconsin-Madison
\ Madison, WI 53706
,(-v Dr. A. Kolb )
) Maxwvell Laboratories, Inc. Dr. J. LaSala
NN 8835 Balboa Avenue Physics Dept.
“:: San Diego, CA 92123 U. S. M. A.
N Vest Point, NY 10996
e, Dr. Eugene Kopf
( Principal Deputy Assistant Dr. Bernard Laskowski
~ Secretary of the Air Force (RD&L) M.S. 230-3
I~ Room 4ES64, The Pentagon NASA-Ames
A0 Vashington, D.C. 20330 Moffett Field, CA 94305
ae
2;: Dr. P. Korn Dr: Charles J. Lasnier
[ Maxwvell Laboratories, INc. TRV
L ] 8835 Balboa Avenue High Energy Physics Lab.
W San Diego, CA 92123 Stanford University
ot Stanford, CA 94305
g Dr. S. Krinsky
:{ﬁ: Nat. Synchrotron Light Source Dr. Michael Lavan
; st Brookhaven National Laboratory U.S. Army Strategic Def. Command
( - Upton, NY 11973 ATTN: Code DASD-H-VD
P. 0. Box 1500
::: ?rof. N. M. Kroll Huntsville, AL 35807-3801
e Department of Physics
Ay B-019, UCSD Dr. Ray Leadabrand
s La Jolla, Ca 92093 SRI International
o 333 Ravenswvood Avenue
Dr. Thomas Kwan Menlo Park, CA 94025
’;?J Los Alamos National Scientific
. Laboratory, MS608 Dr. Kotik K. Lee
"ol P. 0. Box 1663 Perkin-Elmer
e Los Alamos, NM 87545 Optical Group
,\; 100 Vooster Heights Road
o Dr. Jean Labacqz Danbury, CT 06810
® Stanford University
T SLAC Dr. K. Lee
:f:: Stanford, CA 94305 Los Alamos Nat. Scientific Lab.
"y Attn: X-1 MS-E531
- Dr. Ross H. Labbe P. 0. Box 1663
‘${f Rockwell International/Rocketdyne Div. Los Alamos, NM 87545
ke 6633 Canoga Avenue, FA-40
o Canoga Park, CA 91304 Dr. Barry Leven
. NISC/Code 20
bt Dr. Willis Lamb 4301 Suitland Road
e Optical Sciences Center Washington, D.C. 20390
e University of Arizona
.in: Tucson, AZ 87521
.
%
*
o
v ::1:
P 25

AR AR N Y O R T O R L N Wt N W A
-:tll.n -F" .‘E -\ ! N :‘,. !\n . ‘H .-":"\ ; A ."l“‘l.- Lk,




®
T
o
s
“\J
¥
j‘j Dr. B. Levush Dr. John Madey
) University of Maryland S.P.R.C.
( Q College Park, MD 20742 Physics Department
M Stanford University
A Dr. Lewis Licht Stanford, CA 94305
'u*:j Department of Physics
::\; Box 4348 Dr. Siva A. Hani
:ﬂ:l U. of Illinois at Chicago Cir. Science Applications Intl. Corp.
L Chicago, IL 60680 1040 Waltham Street
L ) Lexington, MA 02173-8027
Sl .
o Dr. H. A. Lieberman
“:f Dept. EECS Dr. J. Mark
ﬂ\: Univ. of Cal. at Berkeley Lavrence Livermore National Lab.
AN Berkeley, CA 94720 Attn: L-477
o P. 0. Box 808
(” ‘ Dr. Anthony T. Lin Livermore, CA 94550
Dept. of Physics
. University of California Dr. T. C. Marshall
wt; Los Angeles, CA 90024 Applied Physics Department
':tj Columbia University
o Dr. B. A. Lippmann New York, NY 10027
'*if Stanford Linear Accel. Center
° BIN 26 Dr. W. E. Martin
R Stanford, CA 94305 L-436
e Lawrence Livermore National Lab.
o Dr. R. Lohsen P. 0. Box 808
ol Los Alamos National Laboratory Livermore, CA 94550
b P. 0. Box 1663 '
o Los Alamos, NM B7545 Dr. Xavier K. Maruyama
{ Dept. of Physics
5K Dr. M. Loring Naval Postgraduate School
TN Oak Ridge National Laboratory Monterey, CA 93943
BN P.0. Box Y
PR Mail Stop 3 Dr. Neville Marzvell
Lo Building 9201-2 Jet Propulsion Lab.
D 0ak Ridge, TN 37830 MS 198-330
:) 4800 Oak Grove Drive
By Dr. D. D. Love;thal Pasadena, CA 91109
e Spectra Technology
'f:ﬁ 2755 Northup Vay Dr. A. Maschke
A Bellevue, WA 98004 TRV
,;, Mail Stop 01-1010
=t Dr. A. Luccio 1 Space Park
’, Brookhaven National Laboratory Redondo Beach CA 90278
K e, Accelerator Dept.
‘"u: Upton, NY 11973 Dr. J. Masud
Qg Columbia University
e Dr. A. Lumpkin Nev York, NY 10027
"o Los Alamos National Laboratory
5'- P. 0. Box 1663 Dr. Joseph Mathew
-—. - Los Alamos, NM 87545 Sachs/Freeman Associate
T Landover, MD
O Dr. Phil Mace
e V. J. Shafer Assoc.,Inc.
o 1901 N. Fort Myer Drive
' :;' Arlington, VA 22209
L
AR
Lmm
o
K
I\
Yoy
L 26
<o
e
K TERCS LT (-‘(‘-_“\'f\':-_"g\'.‘-"fﬁ o Pt AR AT -‘.};( R R O A R A R RS A0 AL SN
N1 )' * A A A AV N A A MR N I‘ X _-F./F A g ‘ e o ¢ I 7, i "‘F’ ‘.‘ ‘.., O .'. .‘....'"ﬂ » . ‘.“‘!(



~3

.

e
@
N
-
N
-
L
’:J Dr. K. Matsuda Dr. Mel Month
15 GA Technologies Inc. Brookhaven National Laboratories
( P.0. Box 85608 Associated Universities, Inc.
o San Diego, CA 92138 Upton, L.I., NY 11973
- Dr. John McAdoo Dr. B. N. Moore
"f{ Mission Research Corporation Austin Research Assoc.
S 5503 Cherokee Ave., Suite 201 1901 Rutland Dr.
> Alexandria, Va 22312 Austin, TX 78758
v
-, Dr. D. B. McDermott Dr. Gerald T. Moore
Cud Electrical Engineering Dept. University of New Mexico
N University of California Albuquerque, NM¥ 87131
N Los Angeles, CA 90024
« Dr. Warren Mori
Dr. J. K. Mclver 1-130 Knudsen Hall
Dept. of Physics & Astronomy U.C.L.A.
- Univ. of New Mexico Los Angeles, CA 90024
‘G 800 Yale Blvd. NE
'\; Albuquerque, NM 87131 Dr. Philip Morton
~ Stanford Linear Accelerator Center
‘N Dr. C. McKinstrie P.0. Box 4349
& MS B258 Stanford, CA 94305
. P.0. Box 1663
. Los Alamos, NM 87545 Dr. Jesper Munch
e TRV
O Col J. F. McNulty One Space Park
.. Ground Based Laser Proj. Office Redondo Beach, CA 90278
T DASD-B-F
Vhite Sands Missile Range, NM 88002-1198 Dr. James S. Murphy
A National Synchrotron Light Source
‘:J Dr. B. McVey Brookhaven National Laboratory
o Los Alamos National Laboratory Upton, NY 11975
1O P. 0. Box 1663
.:J Los Alamos, NM 87545 Dr. Vlodek Nakonieczny
.- P. 0. Box 16325
Dr. John Meson Knoxville, TN 37996-4900
Mo DARPA
il 1400 Vilson Boulevard Dr. J. Nation
~ Arlington, VA 22209 Cornell University
N Ithaca, NY 14850
~ “lomas Meyer
XM ARPA/STO Dr. R. Neighbours
L) 1400 Vilson Boulevard Physics Department
C-~ Ar. ngton, VA 22209 Naval Postgraduate School
> Monterey, CA 93943
o Dr. F. E. Mills
-~ Fermilab Dr. George Neil
- P.0., Box 500 TRV
g Batavia, IL 60510 One Space Park

Redondo Beach, CA 90278

°2 @

Dr. D. R. Mize

:3’ Hughes Research Laboratory Dr. Kelvin Neil

ol 3011 Malibu Canyon Road Lavrence Livermore National Lab.
:.¢ Malibu, CA 90265 Code L-321, P.O. Box 808

s Livermore, CA 94550

S

-

b '.

e

K

| ] 27

B

.t ’._-\ .)\~ ._---\ .(',"- '\f‘\ .’ ‘, '.F_ '_'\ S 'X."L'\ '\"\ "-'{. }*\ MO N, . oW » . "
WY ) \ q." Y 4 .‘ ,‘ ". \ # h‘\’ ‘ 0-. nl- 0T HY T 0,00, 9T .l L% 2"' !' '.%‘QH!“-\»H!\!'».!'\,."’.!‘.



N

N

o
3 '::

et

l“')

\\1’

A Dr. V. M. Nevins Dr. Robert B. Palmer

3 L-639 Brookhaven National Laboratories
( Lawrence Livermore National Laboratory Associated Universities, Inc.
B P. 0. Box 808 Upton, L.I., NY 11973
[~ Livermore,” CA 94550

S Dr. J. Palmer
(;:: Dr. Brian Newnam Hughes Research Laboratory
L n MSJ 564 Malibu, CA 90265

"~ Los Alamos National Scientific Lab.
}t) P.0. Box 1663 Dr. Richard H. Pantell

v Los Alamos, NM 87545 Stanford University
b Stanford, CA 94305

:hf Dr. V. Nexsen

N Lavrence Livermore National Laboratory Dr. Dennis Papadopoulos

N P. 0. Box 808 Astronomy Department

Livermore, CA 94550

Lt. Rich Nielson/ESD/INK
Hanscomb Air Force Base

University of Maryland
College Parx, Md. 20742

Dr. P. Parks

- Stop 21, MA 01731

) GA Technologies
j# P.0. Box 85608
) Dr. Milton L. Noble (2 copies) San Diego, Ca 92138
° General Electric Company
] G. E. Electric Park Dr. John A. Pasour
A Syracuse, NY 13201 Mission Research Laboratory
o 5503 Cherckee Avenue
B > Dr. ~. O'Brien Alexandria, VA
ij?? Div. 1241 SNLA
. Albuquerque, NM 87185 Dr. C. K. N. Patel
( Bell Laboratories
s Dr. John D. O’Keefe Murray Hill, NJ 07974
T TRW
- One Space Park Dr. Richard M. Patrick
S Redondo Beach, CA 90278 AVCO Everett Research Lab., Inc.
NN 2385 Revere Beach Parkway
L4 Dr. T. Orzechowski Everett, MA 02149
D L-436
.. Lavrence Livermore National Lab. Dr. Claudio Pellegrini
>, P. 0. Box 808 Brookhaven National Laboratory
;:¢f Livermore, CA 94550 Associated Universities, Inc.
N Upton, L.I., NY 11973
A Prof. E. Ott (2 copies)
;‘ Department of Physics Dr. Samuel Penner
s University of Maryland Center for Radiation Research
LA College Park, MD 20742 National Bureau of Standards
L Gaithersburg, MD 20899
ot OUSDRE {R&AT)
ot, Room 3D1067, The Pentagon Dr. D. E. Pershing
ke Vashington, D.C. 20301 Mission Research Corporation
® 5503 Cherokee Avenue
- Dr. A. J. Palmer Alexandria, VA 22312
.{}v Hughes Research Laboratory
e 3011 Malibu Canyon Road Dr. J. M. Peterson
ey Malibu, CA 90265 Lavrence Berkeley Laboratory
o University of California, Berkeley
e Berkeley, CA 94720
S
O
&
N
Wl
-
l! 28
Y
N
N v*:.

Yo -Q\\:H&.- SS g:w h : Vn o :-: F&B i




h

x
LRV

'5-~H
.
2.9

, - ;.
P S
KI‘\’\'I(I“

(% % %
oL

"",..‘.N

T T
2
AR,

- n’:’ [ ;' L
:’ l"lﬂ :’;~- 'J‘ ‘2

|

l~1.

‘T
')H.-L'.:EL 2

¥
[y

.-'/.

LI §

» .
~

PRELEES
‘(

REXAL
y}}l.”{ I.

vy S
Pt

o \..'\"l..;._, '

1'
ﬁ’ 3

,"\

‘q,"'r t\' .I m‘ " ': '|

Dr. M. Piestrup

Adelphi Technology

13800 Skyline Blvd. No. 2
Voodside, CA 94062 CA 94305

Dr. Alan Pike

DARPA

1400 Vilson Boulevard
Arlington, VA 22209

Dr. Hersch Pilloff

Code 4c1

Office of Naval Research
Arlington, VA 22217

Dr. A. L. Pindroh
Spectra Technology
2755 Northup Way
Bellevue, WA 98004

Dr. D. J. Pistoresi
Boeing Aerospace Company
P. 0. Box 3999

Seattle, WA 98124-2499

Dr. Peter Politzer

General Atomic Tech., Rm. 13/260
P. 0. Box 85608

San Diego, CA 92138

Dr. S. E. Poor

Lawvrence Livermore National Laboratory
P. 0. Box 808

Livermore, CA 94550

Prof. M. Porkolab

NW 36-213

Mass. Institute of Technology
Cambridge, MA 02139

Dr. R. V. Pound
Physics Department
Harvard University
Cambridge, MA 02138

Mr. J. E. Povell

Sandia National Laboratories
ORG. 1231, P.0. Box 5800
Albuquerque, NM 87185

Dr. Mark A. Prelas

Nuclear Engineering

Univ. of Missouri-Columbia
1033 Engineering

Columbia, Missouri 65211

]

. ’ (
e 'n 2 SR """:'!'v.l et 3‘!-. R O, m"cﬁ'!t.‘.n"n“n"h M.-.‘..::'.‘!-f‘ n‘.u'

Sal - - T UV UW W Ww e "11

Dr. Donald Prosnitz

Lawrence Livermore National Lab.
Attn: L-470

P. 0. Box 808

Livermore, CA 94550

Dr. D. C. Quimby
Spectra Technology
2755 Northup Way
Bellevue, WA 98004

Dir. Paul Rabinowitz

Xexon Research and Eng. Comp.
P. 0. Box 45

Linden, NJ 07036

Dr. G. Ramian

Quantum Institute
University of California
Santa Barbara, CA 93106

Dr. L. Ranjun

Dept. of Physics

University of Cal. at Irvine
Irvine, CA 92717

Dr. L. L. Reginato

Lavrence Livermore National Laboratory
P. 0. Box 808

Livermore, CA 94550

Dr. M. B. Reid

Dept. of Electrical Engineering
Stanford University

Stanford, CA 94305

Dr. D. A. Reilly
AVCO Everett Research Lab.
Everett, MA 02149

Dr. M. Reiser
University of Maryland
Department of Physics
College Park, MD 20742

Dr. Bruce A. Richman
High Energy Physics Lab.
Stanford University
Stanford, CA 94305

)’ VIR T
OO
atlnttnite e




o
A
o A Dr. S. Ride Dr. N. Rostoker
: Jﬁ Johnson Space Center University of California
Houston, TX 77058 Department of Physics
- Irvine, CA 92717
e Dr. C. V. Roberson
j?;: Code 412 Dr. G. A. Saenz
- Office of Naval Research Hughes Research Laboratory
o 800 N. Quincy Street 3011 Malibu Canyon Road
- Arlington, VA 22217 Malibu, CA 90265
;'=¢- Dr. B. Robinson Dr. Antonio Sanchez
FE Boeing Aerospace Company Lincoln Laboratory
Oyl P.0. Box 3999 Mass. Institute of Tech.
o Seattle, WA 98124 Room B213
- P. 0. Box 73
o Dr. K. Robinson Lexingten, MA 02173
Spectra Technology
o 2755 Northup Way Dr. Aldric Saucier
AN Bellevue, WA 98004 BMD-PO
N Ballistic Missile Defense
GO Dr. D. Rogers Program Office
AN Lavrence Livermore National Laboratory P. 0. Box 15280
E. 0. Box 808 04550 Arlington, VA 22215
ivermore, CA
Dr. A. Saxman
Dr. B. Romero Los Alamos National Scientific Lab.
ECE Department P. 0. Box 1663, MSES523
University of Wisconsin Los Alamos, NM B7545

Madison, WI 53706
Dr. J. Scharer

Dr. Jake Romero ECE Dept.

S Boeing Aerospace Company Univ. of Wisconsin
K- P. 0. Box 3999 Madison, WI 53706

AN Seattle, WA 98124-2499

SN Dr. E. T. Scharlemann
o, Dr. T. Romesser L626

TRV, Inc. Lavrence Livermore National Laboratory

.. One Space Park P. 0. Box 808

. Redondo Beach, Ca 90278 Livermore, CA 94550
SN
y i} Dr. Marshall N. Rosenbluth Prof. S. P. Schlesinger
:N,: Institute for Fusion Studies Dept. of Electrical Engineering

> The Univ. of Texas at Austin Columbia University

_g,_, Austin, TX 78712 Nev York, NY 10027

-.."
;:i Dr. J. B. Rosenzweig Dr. Howard Schlossberg
o The Inst. for Accelerator. Physics AFOSR

::r Department of Physics Boll%ng AFB

0ty University of Wisconsin-Madison Yashington, D.C. 20332
il Madison, WI 53706

. Dr. George Schmidt

: : Dr. J. Ross Stevens Institute of Technology .
<y Spectra Technology Physics Department
N 2755 Northup Vay Hoboken, NJ 07030
: N Bellevue, WA 98004

h YS!
;-‘.

xjs

x;x

] 30

TN

)

T s e T e Y

Py AR I e e W L S A N Ty
B o b e S S
» Ad bt /a 5 » £ - -

. - adid)

N AT AT AL S AL TN 3030 v ) an
N .o. MRt ER L .N!-! Wi At

LD A o



’ .' N - “ 0y v $ ~, = g [y " d ~ ‘ S 3 \ > v J J 3 aty aFs oRE ALA B LBA da-.Ba Mg  2a  Sat R, _foV R.T 3
4

L

L
b » .

h\.n'

\..'
Wty
B
o Dr. M. J. Schmitt Dr. A. M. Sessler
h} X Los Alamos National Laboratory Lavrence Berkeley Laboratroy

P. 0. Box 1663 University of California

- Los Alamos, NM 87545 1 Cyclotron Road
o Berkeley, CA 94720
SN Dr. Stanley Schneider

> Rotodyne Corporation Dr. W. Sharp
N 26628 Fond Du Lac Road L-626

o Palos Verdes Peninsula, CA 90274 Lawrence Livermore National Laboratory
\ . P. 0. Box 8(C8

A Dr. N. Schoen Livermore, CA 94550
A TRV DSSG
g :f One Space Park Dr. Earl D. Shaw

*~: Redondo Beach, CA 90278 Bell Laboratories

l:f 600 Mountain Avenue

' Dr. M. L. Scott Murray Hill, NJ Q7974
( Los Alamos National Laboratory
R~ P. 0. Box 1663 Dr. J. P. Sheerim

B Los Alamos, NM 87545 KMS Fusion

- P.0. Box 1567

jﬁ Dr. Richard L. Schriever (DP-23) Ann Arbor, MI 48106

db Director, Office of Inertial Fusion

Lol U. S. Department of Energy Dr. R. Shefer

® Vashington, D.C. 20545 Science Research Laboratory
- 15 Vard Street

- Dr. R. V. Schumacher Somerville, MA 02143

g Hughes Research Laboratories

X 3011 Malibu Canyon Road Dr. R. L. Sheffield

Los Alamos National Laboratory
P.0. Box 1663
Los Alamos, NM 87545

o Malibu, CA 09265

o, o,

Dr. H. Schwettmann

j; Phys. Dept. & High Energy
N;: Physics Laboratory Dr. Shemwall
ACN Stanford University Spectra Technology
7 Stanford, CA 94305 2755 Northup Way
\

Bellevue, WA 98004
Dr. Marlan 0. Scully

0.

@ .0 TN
LSS YA

Dept. of Physics & Astronomy
Univ. of New Mexico

800 Yale Blvd. NE
Albuquerque, NM 87131

Dr. S. B. Segall

KMS Fusion

3941 Research Park Dr.
P.0. Box 1567

Ann Arbor, MI 48106

Dr. Robert Sepucha
DARPA
1400 Vilson Boulevard

Dr. Shen Shey
DARPA/DEO

1400 Wilson Boulevard
Arlington, VA 22209

Dr. Chun-Ching Shih

TRV, Building R-1

One Space Park

Redondo Beach, CA 90278

Dr. D. Shoffstall

Boeing Aerospace Company
P.0. Box 3999

Seattle, WA 98124

Arlington, VA 22209

FAC P PP P

Dr. I. Shokair
SNLA, Org. 1271
Albuquerque, NM 87185

1 3

Prof. P. Serafim
Northeastern University
Boston, MA 02115

P Y]

VIR
N g

o

31

<~ ®

AN J

'I‘-'l‘ ‘ AW " )

e Y 55 OO T Sk 0 et el TR P :
NSO AT P Dt 0 ) ’{ ; L) OOt WM AR O VNI DA A D MY

,‘)‘. .}"*'J’." W
“'ll.l'.ﬂ 00 2 2 P




L3
'
* .:';'i

o

-~
1

T T

&
P

i

-
xS

- 4

A\
"" 3

v '

{ 4
AP

%
I'}

L]
s

S
-“ :' :‘ :‘

P

s

55
ENEN

—, --‘s
"R NEERE ‘\;.\(’

‘-) IR

A
PV

S ARY

v
.‘ I\ )

2

Ve
l’{!l'l

..‘_

-‘5“.
-y -

ey
" t‘..l'. SeaTa Nl

Dr. J. S. Silverstein
Harry Diamond Laboratories
2800 Powder Mill Road.
Adelphi, MD 20783

Dr. Jack Slater
Spectra Technology
2755 Northup Way
Bellevue, WA 98004

Dr. Kenneth Smith
Physical Dynamics, Inc.
P.0. Box 556

La Jolla, CA 32038

Dr. Lloyd Smith

Lavrence Berkeley Laboratory
University of California

1 Cyclotron Road

Berkeley, CA 94720

Dr. Stephen J. Smith
JILA
Boulder, CO 80302

Dr. T. Smith

TR¥, Inc.

One Apace Park

Redondo Beach, CA 90278 R1/2044

br. Todd Smith
Hansen Labs
Stanford University
Stanford, CA 94305

Dr. Joel A. Snow, M.S. E084
Senior Technical Advisor
Office of Energy Research
U. S. Department of Energy
Washington, D.C. 20585

Dr. J. Z. Soln (22300)
Harry Diamond Laboratories
2800 Powder Mill Road
Adelphi, MD 20783

Dr. G. Spalek

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr. Richard Spitzer

Stanford Linear Accelerator Center
P.0. Box 4347

Stanford, CA 94305

MY ..'

'.H."- St Tt Ay

ORI OO

Mre. Alma Spring

DARPA/Administration
1400 Wilson Boulevard
Arlington, VA 22209

SRI/MP Reports Area GO37 (2 copies)
ATTN: D. Leitner

333 Ravenswood Avenue

Menlo Park, CA 94025

Dr. W. Stein

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr.
STI
2755 Northup Vay

Bellevue, WA 98004

L. Steinhauer

Dr. A. Stern

Quantum Inst. and Dept. of Physics
University of California

Santa Barbara, CA 93106

Dr. Efrem J. Sternbach

Lavrence Berkeley Laboratory
University of California, Berkeley
Berkeley, CA 94720

Captain D. Stone
Defense Nuclear Agency
WVashington, DC 20305

Dr. H. Strauss
Courant Institute
Nev York University
New York, NY 10016

Dr. M. Strauss

Department of Physics

University of California at Irvine
Irvine, CA 92717

Dr. V. C. Stvalley
Iova Laser Facility
University of Iowa
Iova City, Iowa

Dr. R. Sudan

Lab. of Plasma Studies
Cornell University
Ithaca, NY 14850

32

!' ORI "'M RS Q0B .-."o»'n, J".n."c"' aitetited o




P
S

x

'-"n"-’% 'a

2

X
¥

>
o

-
~

¥
Lo

o
Pl

l’ I' l'
O

[
a

a

24, Ao gy 4 A
N
e A, 4

'
‘t.ll

A
T A

an)

A

AR
I, l‘ 19

o
»
0

@

v
555!

X
Y

o~ an
L] ""
A

TN AN :
AL Il

- A

K a‘. I‘|.0"."l‘,

) M,, .o

Dr. P. V. Sumner

Hughes Research Laboratory
3011 Malibu Canyon Road
Malibu, CA 90265

Dr. David F. Sutter

ER 224, GTN

Department of Energy
Washington, D.C. 20545

Dr. Abraham Szoke

ML/L-470

Lavrence Livermore Natl. Lab.
P.0. Box 808

Livermore, CA 94550

Dr. R. Taber

Dept. of Phys. & High Energy Lab.
Stanford University

Stanford, CA 94305

Dr. T. .Tajima

IFS

Univ. of Texas
Austin, TX 78712

Dr. H. Takeda

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr. J. J. Tancredi

Hughes Aircraft Co.
Electron Dynamics Division
3100 Vest Lomita Blvd.
Torrance, CA 90509

Dr. S. C. Tasker

Dept. of Phys. & Res. Lab. of Electronics
Mass. Institute of Technology

Cambridge, MA 02139

Dr. Milan Tekula

AVCO Everett Research Lab.
2385 Revere Beach Parkway
Everett, MA 02149

Dr. R. Temkin (2 copies)
Mass. Institute of Technology
Plasma Fusion Center
Cambridge, MA 02139

Dr. L. Thode

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

33

W
4

Dr. Keith Thomassen, L-637

Lawrence Livermore National Laboratory
P. 0. Box 808

Livermore, CA 94550

Dr. Harold Thompson

TRV, Inc.

R1/2120

One Space Park

Redondo Beach, Ca 90278

Dr. Norman H. Tolk
Physics Department
Vanderbilt University
Nashville, TN 37240

Dr. Kang Tsang

Science Applications Intl. Corp.
10260 Campus Point Drive

San Diego, CA 92121

Dr. E. Tyson

Boeing Aerospace Company
P.0. Box 3999

Seattle, WA 98124

Dr. H. S. Uhm
Naval Surface Warfare Center
Vhite Oak Lab.
Silver Spring, MD 20903-5000

Dr. L. Ulstrup

TRW, Inc.

One Space Park

Redondo Beach, Ca 90278

Under Secretary of Defense (R&E)
Office of the Secretary of Defense
Room 3E1006, The Pentagon
Washington, D.C. 20301

Dr. L. Vahala

Physics Dept.

College of William & Mary
Williamsburg, VA 23185

Dr. A. Valla
Spectra Technology
2755 Northup Way
Bellevue, WA 98004

Dr. A. Vetter

Boeing Aerospace Company
P.0. Box 3999

Seattle, WA 98124

~ o AN AN A q
WP " B !‘! J:‘."“‘..\‘? ..‘. 'l."n‘.lr...i' .x'.‘a‘ i '\ Al ."‘!.s..'...:",“l',':,‘,h‘..h‘. B !’a ,Qn .2.?.5"1‘.‘0‘ n".!‘""' ) E"‘,‘”ﬁ.




.

W,

7,

b

@ SSAY
-."-.{s.{s". LY

-
L)
'

v,

oo
&'

o,

)
L)

. I.c.

'Is ."

z
" 5
l‘ 1. .' -l

oy,

¥ & “- » f i ~ ‘?1 o
Dottt

L)

LT,

Dr. A. A. Vetter
Spectra Technology
2755 Northup Vay
Bellevue, WA 98004

Dr. G. Vignola

Brookhaven National Laboratories
Assoclated Universities, Inc.
Upton, L.I., NY 11973

Dr. S. A. Von Laven
KMS Fusion Inc.
Ann Arbor, MI 48106

Dr. John E. Walsh

Vilder Laboratory

Department of Physics (HB 6127)
Dartmouth College

Hanover NH 03755

Dr. W. M. Walsh, Jr.
Bell Laboratories

600 Mountain Avenue
Room 1-D 332

Murray Hill, NJ 07974

Dr. Jiunn-Ming Vang

Brookhaven National Laboratories
Associated Universities, Inc.
Upton, L.I., NY 11973

Dr. Ming Chang Vang
Lab for Plasma Fusion
University of Maryland
College Park, MD 20742

Dr. T-S. Vang

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr. J. F. Vard
University of Michigan
Ann Arbor, MI 48109

Dr. E. Varden

Code PDE 106-3113

Naval Electronics Systems Command
Vashington, DC 20363

Dr. Roger V. Warren

Los Alamos National Sciencific Lab.

P.0. Box 1663
Los Alamos, NM 87545

Py

T L A I e

4

34

LESL4L

At XA L (A

)
(3
b L

W

Dr. J. Vatson

Los Alamos National Laboratory
P. 0. Box 1663

Los Alamos, NM 87545

Dr. B. Weber

Harry Diamond Laboratories
2800 Powder Mill Road
Adelphi, MD 20783

Dr. Lee Vebster
BMD/ATC

Box 1500

Huntsville, AL 35807

Dr. J. T. Veir

Lavrence Livermore National Laboratory

P. 0. Box 808
Livermore, CA 94550

Dr. R. Whitefield
15260 Dickens Ave.
San Jose, CA 95124

Ms. Bettie Wilcox

Lavrence Livermore National Lab.

ATTN: Tech. Info. Dept. L-3
P.0. Box 808
Livermore, CA 94550

Dr. Mark Vilson

National Bureau of Standards
Bldg. 245, Ram. B-119
Gaithersburg, MD 20899

Dr. H. Winick

Stanford Synch Rad. Lab.
SLAC Bin 69

P.0. Box 44349

Stanford, CA 94550

Dr. J. Vorkman

Berkeley Research Associates
P.0. Box 241

Berkeley, CA 94701

Dr. Jack Wong (L-71)

Lavrence Livermore National Lab.

P. 0. Box 808
Livermore, CA 94550

Dr. Thomas P. Vright

Sandia National Laboratories
ORG. 1231, P.0. Box 5800
Albuquerque, NM 87185

AN ‘!.'.‘..I.‘l.i ':‘l:'-‘i:!.t.o .!...

he
b

sy




l-’.

AL e i 1

l’.f.f.l'.".f

el

A

g
*'p

s
l.‘ l" l'. L)

7 1.‘. °y

5555055

o

A

@

=

Ly
8y

Lol il
N

- e e
»
»

e

%

1@ KULERLEA®

hY

Dr. J. Wurtele
M.I.T.

NV 16-234

Plasma Fusion Center
Cambridge, MA 02139

Dr. Ming Xie

Dept. of Physics
Stanford University
Stanford, CA 94305

Dr. Yi-Ton Yan

MS-B259

Los Alamos National Lab.
Los Alamos, NM 87545

Dr. T. P. Yang (2 copies)
TRV

1 Space Park

Redondo Beach, CA 90278

Dr. A. Yariv
California Institute of Tech.
Pasadena, CA 91125

Dr. F. G. Yee
Columbia University
New York, NY 10027

Dr. J. Yeh

Allied Corporation

31717 La Tienda Dr.
Vestlake Village, CA 91362

Dr. A. Yeremian

Boeing Aerospace Company
P.0. Box 3999

Seattle, WA 98124

Dr. Barbara Yoou

R & D Associates

1401 Vilson Blvd., Suite 500
Arlington, VA 22209

Dr. Li Hua Yu

725B, NSLS

Brookhaven National Laboratory
Upton, NY 11973

Dr. Simon S. Yu

Lawrence Livermore National Laboratory
P. 0. Box 808

Livermore, CA 94550

3

Dr. Mark Zedikev
103 S. Goodwin
Urbana, IL 61801

Dr. M. S. Zisman

Lavrence Berkeley Laboratory
University of California, Berkeley
Berkeley, CA 94720

Dr. J. Zumdieck
Spectra Technology
2755 Northup Vay
Bellevue, WA 98004




