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|. Abstract 111. Procedure and Sample Target Films
A system for creating Sn or Ag coated LI targets was T
developed for a Multi-Terra Watt (MTW) laser Target Areon T . yacuum Chamber
. . : Vacuu - oms —
Normal Sheath Acceleration (TNSA) experiment to study space | Chamber [ N
. . = = - | 5 ampie N
the “Li(d, p)®Li reaction. The Li targets were designed to | /‘/Boat p Substrate
have a ~50 nm thick coating to prevent Li from interacting /g< >@§ Boat
with air and water vapor and be ~2 pm thick to reduce H 0 ] B pm—— B
energy loss. The films were produced in a ~10™> Torr ower Suoply Power Supply
evacuated deposition chamber in which about 15 A flowing ' N
one way through a diode circuit heated a stainless-steel boat Step 1: In an argon atmosphere, 0.03g lithium pellets were Step 2: Roughly 15A through the lithium boat heated it to Step 3: Once deposition
: : loaded into the stainless steel boat and 0.05g tin pellets into about 470°C for about 15 min. The current was reversed was complete, the target was
hOIdmg a Ll pellet to a ther_mocouple?measured temperatgre the molybdenum boat through a tube inserted through the and about 54A heated the tin boat to approximately 1160°C removed In an argon
of nearly 400°C, evaporating the Li onto a 25 um thick flange at the top of the chamber. forming a protective tin layer over the lithium. atmosphere.
stainless-steel substrate. A current of up to 60 amps tlowing Figure 3: One-inch diameter lithium nuclear
the opposite direction through another diode heated a targets on 0.002 inch thick stainless steel substrates.
molybdenum boat holding a Sn or Ag pellet, evaporating (Tafgetlf) tAh” Uncoated(T'—' tatf%eot) ?Oft'y aftte(;
- - - - removal 1rom the vacuum. ( 1arge N uncoate
the metal and forming the thin coating over the Li. The i target after a longer exposure to air, lithium
thicknesses were measured using a micrometer, magnetic hydroxide is starting to form. (Target 11) A tin
adhesion, a home-made mechanical profilometer, and coated LI target having to uncoated strips used to
: : - test thickness measurements. (Target 12) Thick tin
Rutherford backscattering. To allow LI metal to be weighed coating on the lithium film. (Target 18) White
and Inserted into the boat, an Air-filled glove box was lithium oxide formed under a waxy polyethylene
constructed around the deposition chamber. Funded in part CAoat'tfr‘]g aftelf FlLO':)HGEd a'tf deXEQSthe- t(TafE_etL_%)
nother polyethylene coated Li target. Lithium
by a grant from the DOE through the Laboratory for Laser oxide is forming neat the edge where air is getting
Energetics, and by SUNY Geneseo and Houghton under the coating. (Target 21) Silver coated
y \_ %
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[1. Deposition System V1. Target Thickness Measurement penot__
: _ y Curren
An experiment was performed to determine the feasibility of using Target Normal Sheath Many common techniques that are used to characterize the Micrometer
Acceleration (TNSA) to measure light ion cross-sections in the 0.2 — 10 MeV range. A thickness of thin films will not work well for our targets, Magnetic adhesion
physical vapor deposition system produced lithium nuclear targets which were then which are non-reflective conducting films on conducting \[’)V:F')%Z'izgn —
i 7 i 8] i i i i - it
activated by the ‘Li(d, p)°LI reaction using TNSA deuterons from the _I\/_Iultl Terra Watt non r_nagnetltlc substrgtes. | Aloha or beta transmission
(MTW) laser at the Laboratory for Laser Energetics (LLE). The deposition system was 1. Micrometer — a Mitutoyo IP54 micrometer measured the Rutherford backscattering
designed to deposit a thin protective coating over the Li film to prevent oxidation. The thickness with 1 um resolution by subtracting the substrate. Fluorescence
evaporator, used for heating _and evaporatin_g _rnaterials, consisted of two evaporatior_l bo_ats 2. Magnetic Adhesion — a Neoteck NTK103 magnetic migzsécpil EICHI ELET
surrounded by a “house”_ Wlth a central divider to preven_t material cros_s-contammatlon adhesion tester with nominal 1 um accuracy tended to Interferometry
between boats a_nd depc_)s_ltlon on the chamber walls and viewports. A stam!ess steel l_aoat scratch the film making measurement difficult. Ellipsometry
was yse?l fordLl ollepqsnlo?, r\:Vh:;)le molykl)adehnumdwbas us_ed f(;]r %t_her _mater;als. A c11:||ode 3. Rutherford Backscattering (RBS) — carried out at
CI_I’CUItIa Ox"el S€ ecgo'f‘l OT the boat 1o be heated Dy usw:jg the direction of current Tlow. SUNY Geneseo using the Pelletron accelerator successfully g _°
- -y - - S
Tin, polyethylene, and silver protective coatings were tested. measured both surface coating and lithium film thickness. 73 . .
4. Mechanical Profilometer — a homemade profilometer =2 L
used a picomotor to move a rounded electrode in steps of  EZ e e
about 10 nm until it made electrical contact with the film. 0 ; ;
A linear positioner moved the substrate to map out the Target Thickness (Micrometer]
- (x10%° atoms/cm?2)
surface. One problem was the probe sometimes punctured Fiqure 4: Comparison of RBS and
the surface. micrometer for lithium targets.
Yeebyee New Focus (5 IR _ ‘
155;:25:3:”..,,/' Pician?czbtor Vernier Rotary ’ ‘ ‘ \ - 50
Pi;ztougpoerar Motion Sensor i 3 3
: R — 40
: { A il /)ﬂ’ . kvs. : .'. . /‘f 'm 5 20 . ?talnlessSteeI
i ,7\ - ~ A NEMA17 ./::’ _ ini — qi_—J 15.2um 1z E
/l md Stagper S 5 20 | i
: ‘ I ~ GPIO27 v < R ]
BCPower | vin | PololTic| = 426 [ GPIBaP =l - o g 10 r4 ¢ $
sy || 3o 050 R e 070 ||| L & 3 0 lakitd ol 53
Hyaoos | O"° csot:EZﬁLr GND Tasly Ig|ns£:. e Axis Driver < - i §'§ ;. 5’? ® TOTY
L cow| 3355V | cow -10 li
propegozcw;ecrslc;;; CW " -1200 -700 -200 300
Position (40 steps=1mm)
Figure 5: Block diagram (left) and photograph (center) of picomotor profilometer. The New Focus picometer uses piezo
crystals to turn a finely threaded rod in tiny increments to move the probe in steps of about 10 nm. The rotary encoder
captures the absolute motion. Test measurements (right) using thin foils show the foils were not laying flat. y
_ _ )
V1l. Future Plans The future plan is to modify the evaporator to
Figu_re 1_ (ab_ove): The deposition vacuum chamber is evacuated to ~10~> Torr by solve the following problems:
an oil diffusion pump backed by a rotary forepump. Several valves allow the o _
chamber to be brought up to air pressure for inserting and removing substrates while 1. Prevent lithium from evaporating and
keeping the diffusion pump at low pressure. The air in the d_epositior} chqmber can mixing with the tin when the tin boat iIs
then be removed by a different forepump before reconnecting to diffusion pump heated
system. Pressure is monitored by thermocouple and cold-cathode ion gauges. The '
evaporator boats are heated by current flowing through a high-current feedthrough, Isolate the tin and lithium sides of the
and their temperatures are monitored with thermocouples. A motion feedthrough on evaporator
the top of the chamber allows distance from the evaporator boats and the substrate to Boat ' _ o
be adjusted. Viewports allow the deposition process to be monitored. Inserting A < Improve target heat sink to prevent lithium
lithium pellets and removing uncoated lithium films must be carried out in an argon on target from re-evaporating.
atmosphere, which is created by transparent polyethene glove box. _ _
ot 2. Prevent air from penetrating under the
Figure 2 (right, top to bottom) : CAD exploded view of the evaporator and ——AAA B } Figure 6: The evaporator “house” will be divided into edges of the coating to reach the lithium by
photographs with and without the house. Current passed through the copper rods separate lithium and tin chambers. The target substrate ~ making the tin coating extend past the lithium.
heats up boats attached to them using ceramic screws. In the circuit diagram, high- b ioned direct] - each boat with a slightl
current diodes in the vacuum chamber allow only one boat to heat up at a time DC Power Supply can e POSItIoned AITECy OVE each boat WIth a SHgntly 3. Create a uniform film and coating thickness
depending on the direction of the flowing current D larger top hole on the tin side to overlap the edge of the _
| —/ lithium film. The slider provides increased heat transfer to by centering the substrate over the boat.

/ \cool the substrate, and blocks mixing. Y




