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Gentlemen:

This is to acknowledge receipt of your application for renewal of the material(s)
license identified above. Your application is deemed tirely filed, and accordingly,
the license will not expire until final action has been taken by this office.

Any correspondence regarding the renewal application should reference the control
number specified and your license number.

Sincerely,

nriginal Signed ByY
oair's J. Foster

John E. Glenn, Ph.D., Chief

Nuclear Materials Safety Section B

Division of Radiation Safety and
Safeguards
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. primarily for the geological dating program
where exposure imes are very long, or

for the large dating laboratory where the
highest etficiency is desirable. the 801
multiple sample irradiator may be a virtual
necessity

Our 582 alpha counter 1s a unique

instrument. and probably our most popu
lar tem It 1s almost totally immune to
elecincal noise and 1s actually three
counters in a single module We have
packaged the HV power supply an
amplitier /integral disctiminator along with
a total events counter and two pulse
pairs discriminators with counters, all in
one standard module Using the totals
and slow pairs counters. you can deter-

unters — tolal fast and siow parrs —
one may obtan Th.-230 and Pa-231
content Since the major bottieneck in
dating i1s usually the iength of ime
required for aipha counting. most labora-
lories will need more than the singie
counter turnished with the Basic TL
system We provide a separate encilo-
sure, the model 303 *hat accommodales
up 1o three counters with their PMT
housings

New in 1984 15 the mode! 583 alpha
counter. the first of our intelligent modules
This instrument combines the function of
the 582 with a built-in microcomputer
and printer that prints out cumulative and
incremental total and pairs counts every
1.2, 4 or 8 ksec and stores data ¢! up

Basic TL System

For small ixboratories or those with fimited
funds the Basic TL System is a good entry
point it comprises the model 700 glow
oven. the 720 PMT housing with 530 single
photon amp /disc. EMI 9635QA PMT. and
optical filter pack. the 501 enclosure wiih
the 510 system controller, 520 oven
temperature controlier, 540 ratemeter. and
582 alpha counter Aiso provided are a 75
I/min capacity vacuum pump and XY
recorder (8 5by 11 inch chart), and
accessory packages for fine grain sample

preparation and aipha counting Complete
service and instruction manuals are
included

You will also need radioisotope
sources and irragiators for cahbration
exposures. but therr choice will depend on
your applcation

Aside from the sources. and a supply
of oxy-iree purge gas (pre-purified nitro-
gen or argon) with regulator, the Basic TL
system contains everything needed for the
simpier applications, such as authenticity

memory At the end of counting data that
May be noisy 1s flagged. and average
count rates with errors computed Lomg
term trends in count rate (thoron decay
Or ragon buldup) are also computed The
counter is immune o power falure angd
will resume counting aher noting the
occurence when power is again restored
Owners of earlier 580-series counters will
appreciate the 584 printer controller that
adas these intelligent functions o existing
counters with little or no moditication

The warranty on apparatus manu
factured by Daybreak is for one year
covering parts and labor and service is
avaiable in the US and in England
(soon elsewhere in the world)

lesting A flame photometer or AA
spectrometer for potassium determing-
tions 1 very desirable but the use of them
IS usually not hard to come by As your
laboratory becomes busier. or you get
involved with the more data-intensive
applications. such as sediment dating, the
9900 ccmputer system will provide a
tremendous savings of tirme. and con-
siderable computational power




Features

Specification
AC oven current: 6 A maxmum 11

Solenoid control current: 1 A

Control logic inputs: 77

Vacuum gauge: !¢

Power

Physical: 4
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Temperature Control

Features
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Pen lift output: 717
Meter

TC connector
Power: 11
Physical:
Option

021 AC Power Control

- Features

Specifications

Physical: 2 x 45

| Electrical: 11




Amplifier/Discriminatcor

Features

B High sensitivity single photon discnminat

| arge sensitive 10r noise immunity
@ ECL output arves 50 ohm cable

B Small size to it inside PMT housing

e mogel 530 amp/ dise nverts tr

ievel current pulses from the anode of the

ymullipher tube 1o stangard Jogic

pulses It comprises a charge sensit
amphtier wr h is highly immune to ne

noise and ragdiofrequency interfere

ang a tast troubie-free voltage
parator The o

JUis ECL-compatble

Specifications
Sensitivity: 0 1 pC thre
Amplifier rise time: 4 nsec

Qutput pulse width: 7 nsec minimu

nput puise at giscrimina!

Output level: negative g

JUIDULS perr jgrierential g

Phydc.l: ¢4 Jiameler 60 higt
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Specifications

Ranges

Pile-up compensation
Analog output

Zero supprassion
Time constant

Meter

HV power supply

Connectors

Power:

Physical
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Q0L AIPNa Lounter

Features
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Specifications

Intagral discriminator
HV power supply

Counter

Power

Physical




Alpha Counter

Features

Specifications

Amplifier

Integral discriminator

MV power supply
Pulse pair discrimination

Counting period
Calibration period
Printer

Keyboard

Display
Data retention time
Power

Physical
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Features

590 Irradiation Timer

Features
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- IUuLomputer interface

Features
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ADDRESS® FUNCTION

Read Status

Read Counter

Write DAC

Pen Mode

Move

Set Space

Data Mode
Graph Mode
System Reset
Ramp Start

Resen ed
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910 Apple
Cable/Driver Card

Features

Specifications

Power / Ok
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| Tmperatue Glow
Oven/PMT Housing

| Features

720 PMT/Housing

Features




14U DBEld Irfradiator

| Features

@ Elecirica
8@ Lightweigt

. Specifications
1 Power ) 4 A - ble with BNC 1
i Shield cavity: 0 4 :

Irradiation aperture

SSD

Physical: 4

/750 Alpha Irradiator

| Features

| Specifications

Power \ /




760 Vaculm
Alpha Irradiator

Features

/65 Vacuum On-Plate
Alpha Irradiator

Features

Radioisotope Sources

SR-90 Strontium Source

SR-90-2 Strontium Source

CM-244 Curium Source
Nominal activity: ( ¢
Overall dimensions
Active diameter: [ 4
| Method of calibration:
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Features
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Specifications
Number of samples accommodated
Exposure time 99
Exposure rate; 7o
Front panel. ycter alphanurn

EX17 EARFENTRY G b o
Printer: .
Physical: 5 +

Power: !
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and Reduction

Software Features

uISItion
System

8 Cocplete turn-key computer system for archaeological ang geological dating

L}
Gp=rating environment

Sc*ware organized as set of
for ease of customization

apc caton software

Menu-dnven (single keysiroke | hierarchical organization provides flexible, ‘user fnenaiy

Complete USCD p-system runn ng in 128K memory

Segmented {memaory overlay) architecture for maximum etticiency of memory use
All sotware on line all the ime no reloading of data or program to redo an operation
Cren-ended 10 support new analysis technigues as they arse

y-documented library units with full complement of utiliies

Example source code for user- antten programs provided plus cemputational portions of
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@ Ha“dies up 10 B0 glow curves = one file S R TR T el
@ Many modes of numerical filter ~g temperature shifting. anc normalization included fateay with errars
@ Harz copy graphics output on £+ nter in two resolutions. and on XY recorder |ase Geoal rom SED.DEmo Dete |
@ Piazayu and fade tests allow a +2raging of multiple curves and computation and display v [ e 1 14 1 8 i {
of errors B 1
g | 3 !
® Flexdle growth curve analys's *> conventional equivalent dose and intercept compataton ' * T 1
ancine currently most useful oot cal bieach techniques of sediment datng with error 1l » { ]
4
ana'ysis ’ ‘ 1
8 Compiete age computation w = ngorous error analysis L e " ]
e = SR
@ System contiguration file holcs system and source parameters 1o minimize set up time . i

Free update service for two yES'S

he Daybreak 9900 co~z ter
System integrates wit = ¢
Daybreak TL system 1 ~2c0rg
glowcurves on floppy = s« media
0 reauce these to equivalent dose inter
Cept and aipha ethciency meas. . =ments
and 'mally to TL dates with full e~ zr
analys's Raw or background-s.cacted
Qala as well as graphs of comp.*3*anal
fesults may be piotteg either or == system
XY recorder or prinmter All TL ape. -ations
software 18 in the torm of fully-dcc . mented
syste™ hbrary units for the yse o “~ose
users #ho need i write specia - -ae tor
therr particular applications The = _rrant
software version is impleinentes -~ a new
128K version of the UCSD p-sys'~ Asa
bonus the 9900 may be used as : general
purpose scientilic or office syste~ ~om
puter with over 10 D00 progra™s zvailable

Hardware

The computer is based on the w =='v-used
Apple [le ricrocomputer runn rg e
UCSD p-system in 12BK memor, There
are two 525 floppy disk drives 2~ a high
resoluton 12° wideo mornitor Tre standard
printer s an Epson FX-80 atast C

column dot malrix printer with gragrming
capatiity Software is included *or noth

280 x 192 pixel screen dumps and higher
resolution 560 x 386 plots, together with
pioting on the system XY recorger The
900 interface with 910 cabie ariver card is
also incluged

Software

The applicalions software has been written
in UCSD Pascal. a fast. block struciured
compiled language which has become the
standard for senous programming of small
computers The current version (1 2)
implements a 128K memory space which
logether with sophisticated memory over
fay techmiques permits development of
extremely large and versatile programs
FORTRAN is available as an option_and
Pascal and FORTRAN code may be mixed
in this implementation

The Daybreak 9900 software pack
age integrates a number of highly inter-
active procedures for data taking for dose
and data computations and being organ-
1zed as system hbrary units with only a
short skeieton calling program makes
wriling of user special code extremely
convenient The package 1s written 10 be
immediately usable by someone with
experience with TL but no special
knowledge or experience with computers

Regeneralion growth curve and
£ getermination

The software 1s menu-driven and exten-
Sive prompts make it aimos! selt explana
fory
The major program TLAPPLIC. takes

glowcurve data and records it on disk
alterwards processing it to obtain plateau
information, growth curves, equivalent
dose and alpha efficiency. while provigding
hara Copy plots as desired Data 1s taken at
5C imervals. in the torm of 100-point
arrays (0-500C), or for those with high
temperciure ovens. 140 point arrays (0
700C) A second program. TLDATE
computes the TL age and errors according
1o Aitken (ARCHAEOMETRY 18 (2). 235

1976)) with ali corrections to date (Atken
private communication)

TLAPPLIC has two major tunctions

The first is data taking Very littie beyond
the usual setup ime for a glowcurve is
required to enter runtime information Data
for sample ID. rradiation source informa-
tion, and general running parameters are
entered menuy-fashion. mostly with single
keyskwokes on opening a new data file
(ang many of these are on the system
configuration file, updated only as
required) As a new file 1s opened. there i1s
a check made to make certain that
sutficient space exists on the disk For

e - —————




|
i
|
|

|
M
._
|
|




But about a ittle after sunset, whiist the twilight yet lasted. nay this morning a pretty
while after sun rising (but before | nad been abroad in the more freely enlightenea air of
the chamber) | could upcn a light aftriction easily percewe the stone to shine

For holaing betwixt my fingers a steel bodkin, near the lower part of 1. | pressed the
point hard against the surface of the diamond. and much more i | struck the point
against it. the coruscation would e very sudden, and very vivid, though very vanishing
100 and this way. which common'y surprized and pleased the spectators, seemed far
maore proper than the other, 10 shew, that pressure alone. f forcible enough. though it
were s0 sugden and short, that it could not well be supposed 1o give the stone any
thing near a sensible degree of warmth. as might be suspected of rubbing. yet it s
sufficient 1o generate a very vivic \ght

| also brought it to some kina of gimmerning light, by taking it into bed with me and
holding it @ good while upon a warm part of my naked boay

SIR ROBERT BOYLE in Observations mace this
27th of October. 1663, about Mr Clayton's Diamond

“"May ‘Oh. Have the crystals faults like us?
Old lecturer Certainly. May Their best virtues are shown in fighting their faults And some

have a great many faults. and some are very naughty crystals indeed ' "

JOHN RUSKIN. The Ethics of the Dust, Ten Lec:.res 1o
Lt e Housewives on the Elements of Crystalisation 1866




