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***** January 21, 1987

Docket No. 030-12440
'

'

Victor J. Bortolot, Ph.D.
Daybreak Nuclear & Medical Systems., Inc.
50 Denison Drive
Guilford, CT 06437

License No. 06-17253-01

Control No. 120008

SUBJECT: LICENSE RENEWAL APPLICATION

Gentlemen:

This is to acknowledge receipt of your application for renewal of the material (s)
license identified above. Your application is deemed timely 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. )

:

i

Sincerely,

origirral signed Bff
Dor.!s J. Foster

John E. Glenn, Ph.D., Chief
Nuclear Materials Safety Section B
Division of Radiation Safety and''

Safeguards
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Features
a Worldwide standard for thermoluminescence (TL) dating apparatus

e Over 25 complete systems installed throughout the world

a Designed specifically for TL research in natural materials '

Modular, expandable. and compatible with a wide range of system componentsE

a Very complete hne of TL apparatus and accessones from one source

W Advanced data acquisition and reduction computer system

a State of the art electronics and glow oven

a Exceptional reliabihty

a Backed by over 10 years' experience

E One year warranty

Tlogicaland geologicaldating it
he Daybreak TL system has ter. and add to it as needs require or your dynamic range to beyond ten millionbeen designed to address the sophistication grows The next maior step counts per second. Both ratemeter andparticular needs of archaeo- is up to the 9900 computer system Simply alpha counter have integral high voltage

plug the computer interf ace into any free power supphes The computerinterfaceevolved over six years' laboratory use slot on the system module bus The permits the system XY recorder to emulatebefore its introduction in 1979 Since that extensive TL apphcations software pack- a digrtal plotter for high quality plots oftime. over 25 Daybreak TL systems have age records glowCurves on disk, performs processed or rescaled data We havebeen instatted in laboratories tnroughout data reduction and age computation. and made the Daybreak system simple to setthe world its high performance and because we know that TL dating is still up. simple to use. and compact. The Basicrehability have made it the world standard advancing. we have configured all the TL system reader has only three Cables; allin its field This is partly due to Daybreak's software as a collection of system library interconnects between modules are madeinitial concept of a modular expandable units so that the user developing his own via the system bus The system issystem, designed both to stand alone and spectahzed computations can take advan- packaged en two parts - an electronicsto integrate with an advanced computer- tage of allthe tile handhng graphics and enclosure (19 inches wide by 22 inchesbased data acquis> tion and reduction
pre-processing utilities built into the sys- high by 1-1 inches deep) tnat contains thesystem having a tutt range of TL apphca. tem Example program skeletons are system bin with slots for five modules and

tions software Anotner part. which contrib- provided so that the user will have to write
the XY recorder, and the glow ovenutes to our record of rehabety. is the a bare minimum of software to get his or assembly i20 inches wide by 8 nchesconservative yet innovative design with her special procedures to run uthin the deep. extending 3 S inches Delow thestate of tne art. Compiex integrated cir- environment of the Daybreak sof tware bench mounting surface) and PMTcuits and an extended burn-in program system Most of the more usetut proce- housing (3 inches diameter by 9 inchespnor to shipment

dures are already implemented included high) There is room left in the Basic TLThe Daybreak TL system has many is a complete growth curve analysis for reader for two more modules. whicn canadvantages beyond its moderate pnce it
both conventional TL and a number of be two a!pna counters. or more usually, anwas designed from the beginning with a optical bleaching techniques The soft- irradiator t:mer and the Computer interface.

Coherent overall plan for the Contemporary ware has been wntten in the powerful and
TL dat.ng program Daybreak manufac- popular UCSD p-system implementation
tures a complete and integrated kne of TL of Pascal a powerfuland flexible block e have radioisotope irradia-
apparatus from the basic TL reader to structured language, with a FORTRAN tors to suit every apphcation
radioisotope sources and irradiators to compiler available as an option For most archaeological

dating. we recommend thecomputer systems. down to a pha counter
Among the features unique to the Day- 740 beta irradiator for on-plate cabbrations.supphes. and all the parts work together

break system are direct computer control of Strontium 90 sealed sources are availableto give you the most for your money The virtua!Iy every function The temperature
in activities of 125 mci and 2 mC!(forDaybreak family of TL instruments is

controlier has a stable. reproducible digital pre dose dating) Several alpha irradiatorsgrowing. but as improvements are made ramp for heating rates 0-25C/sec. auto-
are offered with a 0 5 mci cunum 244and new products introduced. we ensure matic repeat ramp for the background source. the close geometry 750 for fastthat Compatibihty is maintained You can

glowcurve, a low power. low volume glow exposures the 760 vacuum irradiatorstart with the Basic TL System which oven for fast coohng and evacuation. and a which is slower, but yields shghtly higherincludes the basic TL reader with XY pde-up compensating ratemeter that precision.and the 765 vacuum alpharecorder. Vacuum pump, and alpha coun- extends the single photon counting irradiator which permits irradiations on the



7ource Io Sample o.slanCETnlendeu counters - Vouadast and slow pairs - memory At the end of countin$ data that
.___

, , primarily for the geolcgical dating prceram one may obtain Th 230 and Pa 231 may be no:sy is flagged and average hwture exposure times are very long. or content Since the major bottleneca in count rates with errors computed Long (for the targe dating laboratory where the dating is usually the length of time term trends in count rate ithoron decay
highest effiClency is desirabie. tne 801 required for atona count.ng most iabora- or radon buiidup) are arso computed Tne
multiple sample irradiator may be a virtual lo''eS *'ll need more than the single counter is immune to poaer fa41ure. and
necessity counter turnished with the Basic TL will resume counting a'ter not.ng the

Our 582 a!pha counter is a unique system We provide a separate enclo- occurence when power is again restored
instrument. and probably our most popu. sure. the model 503 ' hat accommodates Owners of earlier 580-ser.es counters will
lar item it is almost totally immune to up to three counters with their PMT appreciate the 584 pnnter controner that
electncal noise and is actually three housings adds these intelkgent functions to existing
counters in a single module We have New in 1984 is the model 583 alpha counters with little or no mod.fication
packaged the HV power supply an counter. the first of our intelligent modules The warranty on apparatus manu-
amplifier / integral discnminator along with This instrument combines the function of factured by Daybreak is for one year
a total events counter and two pulse the 582 with a built-in microcomputer covenng parts and laDor. and service is
pairs discnminators with counters. all in and printer that ponts out cumulative and available in the U S and in England
one standard module Using the totals incremental total and pairs counts every (soon. elsewhere in the world)
and slow pairs counters. you can deter- 1,2. 4 or 8 ksec. and stores data cf up

3asic System_

for small I;boratones. or those with limited preparation and alpha counting Complete testing A flame photometer or AA
funds the Basic TL System is a good entry service and instruction manuals are spectrometer for potassium determina-
point it compnses the model 700 glow included tions is very desirable. but the use of them
oven.the 720 PMT housing with 530 single You will also need radioisotope is usually not hard to come by As yourphoton amp / disc. EMi 96350A PMT, and sources and irradiators for calibratton laboratory becomes busier. or you getoptical filter pack. the 50t enclosure w6h exposures, but their choice will depend on involved witn the more data-intensivethe 510 system controller,520 oven your application applications. such as sediment dating. thetemperature controller. 540 ratemeter, and Aside from the sources. and a supply 9900 ccmputer system will provide a
582 alpha counter Also provided are a 75 of oxy-free purge gas (pre-punfred nitro- tremendous savings of time. and con-
I/ min capacity vacuum pump and XY gen or argon) with regulator. the Basic TL siderable computat:onal power
recorcer (8 5 by 11 inch chart). and system contains everytning needed f or the
accessory packages for fine grain sample simpler applications such as authent6 City
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Features
,

D Overall system contre fc, most run-time functions ,

G Thermocouple vacuum gauge |
C AC power control of glow oven . , , , . .;

O Adjustable delay for two stage vacuum valve - Fdi h *
O Computer control of HV enable and vacuum and purge valves " " " *

The model 510 TL system controller aillignted pushbutton switches. VACUUM
module includes most of the controls used and PURGE controlling the respective
in taking data It contains the g|ow oven solenoid valves on the glow oven assem-
vacuum gauge,triac AC power controller bly (control of the oven vacuum is two
for the glow oven heating plate, and control stage, with a bleeder valve opening first,
functions, most of which are also controlla- then the main valve after a 010 second

* * ''"'
ble by the computer interface w:tn optional delay adjustable internally), HV enable.
expansion board. The system XY recorder RAMP start MAIN POWER, and OVEN

signals are routed through, and its power POWER. All switch functions except main

denved from.this module Unswitched AC and oven power are controllable from the
power for alpha Counters is also placed on Computer for future automated glow ovens
the system bus. The control functions are

Specifications - -
AC oven current: 6 A maximum 115/230 VAC 50-60 H2

Solenoid control current: 1 A maximum.115/230 VAC 50-60 Hz;
Control logic inputs: TTL-compatible, active low (for HV, VACUUM, and PURGE)

Vacuum gauge: thermocouple ty pe, for tube type 6343/0004 i

Power: 115/230 VAC 30-60 Hz.10W. plus glow oven power

Physical: 4 55" wide standard Daybreak module
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Features
a riexible temperature programming

510 TL OVEN CONTRCLE Automatic repeat ramp for background

W Digital ramp

u Built in icepoint compensation

a Ultra lowdrift TC amphfier

u 01000C overall temperature range with absolute maximum settable to 400 1000C
,

by internal adjustment
-

| 5 Tight servo Control
.

I E Non-linear transient filter to suppress AC switch noise T w
5 Computer control of most functions

4T

The model 520 temperature controller hnes are connected to the system bus for
programs the temperature of a TL glow computer control of the ramp An scepoint (; oven in a ramp of variable rate and compensator and ultra-lowdrift thermo.

,j endpoint its output is a current propor- couple amphher are now included as a (

| tronal to the temperature servo loop error, standard feature Also standard is a
I and is intended for use with the 510 0-1000C control range to accommodate

, , , , , , , , ,,,,

system controller or with the 521 AC the 70t high temperature glow oven,for
power control A number of features. Such safety, an internal control hmits the
as automatic background run and setpoint maximum endpoint or setpoint tempera-
operation, have been incorporated for user ture attainable to a value settable between

.

convenience A number of logic controi 400 and 1000 C.
[ e-tococ o-asc sEc

! Specifications ="i== - --

f TC amplifier: gain set for chromel-alumel thermocouple Negative input Icepoint ) ) h) |r compensation Nonhnear transient filter Output nominally 200mV/100C, settable 100-200 e imVi100C W Nrf RESET SaNOLE
i

l i
i

i
Ramp:knear. digital ramp 0 25C/ sec (t0 turn pot) V F converter plus 12 bit DAC with i

gy,,7 ,7g,clock pulse output every degree C Stabikty better than 500 ppm / C Endpoint 01000C (10
| turn pot). hmited to a maximum adjustable bet ^een 400 and 1000C , h
! Error amplifier: variaole ga n trear panel contro!). maximum sens:livity 2 m A C error
! (approximately one half rnaximurn power )
! Programming:

RAMP /SETPOlNT permits use of the 520 as a setpoint controller using tne ENDPolNT
control

INTERN AL / EXTERN AL chooses internal ramp or aroitrary T(t) from external source such O Oas 900 interface with ramp clock option A 010 V input corresponds to 0-1000C g
RESE Ti HOLD action at end of ramp w3

.-

!
t

i

!

|
|

^

Wm.g;xns:.. fy , ., , , , .. ., , . . , , ,
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temperaturb (settable internally to 0-100C) for background run
'

STkRT. initiates ramp This switch is paralleled by'the RAMP switch of the 510 system 1
controller.
STOP aborts ramp

Externallogic control START. STOP. and CLOCK DISABLE lines (TTL active low) permit
computer control for special program requirements

Pen lift output: TTL compatible. high or low active tevel selectable

Meter: 01000C or 1 IOC error, selector switch on front panel

TC connector: Omega Engineenng type SMP-K

Power: 115/230 VAC 50-60 H2,6 W.

Physical: 3 05" wide standard Daybreak module

Option: Independent setpoint control on place of RAMP indicator on the front panel)
This is useful for preheating and for predose activations

NO TE. The standard model 700 glow oven is warranted only to 500C

52' AC JowerCon:ro
.

\
'

. U

. . .. .
,

Features
O Phase control of highly inductive transformer loaos

D 6 amp capacity.115 or 230VAC operation

D lsolated input

The model 521 AC power controlis a pnmanly for those purchasing the 520
phase controlinac AC power module alone for use with their own glow ovens
developed especially for use with highly Purchasers must provide f using and oven
enductive loads. such as transformers The power switch This controller can also be
input signal is a current (0-10 rnA). Supplied in a 4 Sinch wide Daybreak
optically coupled to the AC circuitry Load module with main and oven power
capabelery of the output triac is 6 amp The switches and xy recorder connections as
function of the 521 is included in the 510 the model 511
system controller, and the 521 is intended

Specifications
Physical: 2" x 4 5" x 3 5"

Electrical: 115/230 VAC. 2W plus load power

i
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| Features
j 5 High sensitivity s4ngle photon discnminator

| 5 Charge sensitive for noise immunity

| 5 ECL output drives 50 ohm Cable

j u Small size to fit inside PMT housing

h *5
The model 530 amp / disc converts the low single-ended or dit'erential. cnapable of M M

] level current pulses from the anode of the dnving 50 onms (or 100 ohm ?' twisted pair **

; photomultiplier tube to standard logic transmissionline) hs device e is compact
i pulses it comprises a charge sensitive and mounts within t~e PMT h ?".ousing The

,

! amplifier, which is highly immune to line sensitivity is suff tCieat tor all P';MTs
j noise and radiofrequency interference, commonly used for s.ngle pnroton count-
j and a fast. trouble free voltage com- ing

parator. The output is ECL-compatible,i

i.

; Specifications
j Sensitivity: 01 pC threshold maximum Sensitivity may be reduced by inter" mal adjustment

j Amplifier rise time:4 nsec.

| Output pulse width:7 nsec minimum (measured with mercury pJser). will *c tollow width of
input pulse at discriminator threshold.

| Output level: negative going ECL (+41 V to +3 2V), dnving 50 on s Comcwementary

|
outputs permit differential dnving of 100 or'm twisted pair line

! Power. +5 V at 75 mA. + 12 V at 25 mA

| Physical: 2 47 ' diameter. 0 60" high
i

!
!

!
i

!

!

!
!

!
1

|
1

|
:
i,

i
1

1

?

- . _ . .

A

d



]4tTH_ alGTTle,er
-- -

,
.

|

Features
B Converts photon pulses to analog rate voltage O O',,,7,,,,,
s Automatic dead. time compensation for high analog dynamic range
E Buid-in HV power supply m -

5 TTL output to computer interface
1_ . * +

The model 540 ratemeter converts the logrC pulses from ine 530 pnoton amp /d;se to an -

analog voltage proportional to their rate it features a proprietary pile-up compensation circuit
~ -

that automatically and continuously Corrects for dead time losses aCCording to the relation.
TRUE RATE = OBSERVED RATE i (1 DEAD TIME FRACTION) st, wv Hv ose

For fairly slow PMTs such as tne EMI 9635 usually used for TL measurements. dead time per
detected photon is 40-100 nsec depending on d scriminator threshold. and losses amount to g' ,

, , ,

4 10 per cent at 10' counts / sec This reduces dynamic range and accuracy. and limits the g:

use of single photon counting in reading hegn efficiency TL phosphors to low doses The 540
33 yr opy
| galso includes an integral HV power supply fifteen ranges to 2x10 counts sec (usable witn
|

tne standard 9635 PMT only up to about 10 because of dynode string loading L and an " *
active filter output stage with resistor switching to eliminate glitches when Changing time td* '

constant A TTL pulse output (the input divided by two)is provided for connection to the
model 900 interface or to an external counter

,

a
, .

Specificat. ions s. .
te

input: negative going ECL. differentialinput 8 *s,a
.

Ranges: 12 ranges 500 to 2x10' counts sec full scale plus divide by 10 ifront panel switch) e ifor 5x10 to 2x10 counts < sec

Pile-up compensation: within 1 percent to 50 per cent dead time y a

,,a
Analog output: 500 mV full scale for 100 mV. inch XY recorders

carts'Sec
Zero suppression: subtracts 0-1000 counts, sec dark count from output

Time constant: 0 03 01. 0 3.1. 3.10 seconds
, ,

surreirsmoss casestaart
Meter: dmpla ys 0-100 per cent full sca:e and 0-2000 V. selectable by front panel switch '- 1 3
HV power supply: negative 600- 1600 V at 0 5 mA. front panel screwdriver adjust. HV 0' "
on/off switen uth LED indicator and remote HV enable (sutch closure to ground)

Connectors: 5 pin Amphenol series 126 connector for amp / disc power and signal. SHV for
high voltage

S-1900 MTs SEC SECoOED5Power: 115/ 230 VAC 50-60 H2,10 W

Physical: 3 05~ wide standard Daybreak module MM
O O

A
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Features
| e Fast and slow pairs discrimination

f a Threedigitalcounter/ displays
| 5 Built-in HV power supply
'

s Charge sensitive for immunity to electrical noise

E Highl) stable

M HVinterlock to prevent PMT damage
E Interf ace to pnnter/ Controller

|

Daybreak offers a unique ic W-level alpha
counter for TL dating app cations in
add: tion to a 4 digit tota e$ ents counter.
the model 582 has a ston pa'rs (20-400
msec resolution) and a f ast pairs (0 4
msec resolution) discnm nator witn 3-digit
counters These latter are used to deter- I

mine U/Th ratio and Th 230 and Pa 231
ccntent for sediment dat,r; cy the isotopic,

1

I
ratio technique in one Co* pact module.
tm 582 contains a prea c shaping
amphfier, integral disenrneator. counters.
and HV power supply. Tne charge
sensitive preamp is hignn, nsensitive to
electncal and radiofrequency noise, so
that a pnnter is unnecessa<y. but signals housed externally to the module in a acryhc counting nngs of 0 50100. and
are brought to a rear pare'. connector for magnetically-shielded enclosure with HV 133 inside diameter and ZnS santillator
an intelligent pnnter (moce 584) that will interlock to prevent damage to the PMT. powder and cellophane tape for general
record and store in non catile memory The counter is powered independently of purpose counting use. and 173 1 D
data from up to 250 count ag penods for the remainder of the TL system Access- sealed couriting cells for use Ain ZnS-
later processing The 5C m PMTis ones for the 582 alpha counter include coated mylar scintillation screens

Specifications
Amplifier: 2x10" and 20 0 V coulomb sens tivity. unipolar gaussian pulse out. 2rsec width.
pole zero compensation

i Integral discriminator: K mv to 5 V (10 turn pot)

HV power supply: pos:t .e 600-1600 V at 0 5 mA. set by front panel 10 turn pot. HV on off
switch and LED indicator :n 'ront panel. safety interlock Maximum output npple. 50 mV P.P

Counter: to 1 MHz 4-d ;i *Cr 101als counter. 3 d. git parts counters START / STOP and
RESET switches Gate :ce n out switch on front panel, rear panel BNC connector Slowi

|
pairs detector has 20 4% sec acceptance penod for 95 per cent detection efficiency of

j Th-232. Fast pairs deter;" aas 0-4 msec acceptance penod
| Power:115/230 VAC 5C-60 Hz 10W

Physical: 3 05* v de sta :ac Daybreak module 8" hign by 4" diameter PMT housing
i

1
,

4
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Features
a Fast and slow pulse pairs discrimination

a Built-in microcomputer and ponter in one compact module

5 Post-counbng data reduction

3 Non volatile memory holds data from up to 250 counting intervals

a Power failure recovery witnout data loss

E Built in calibration period timer

a Display of 8 current data registers

5 Selectable count and calibration periods

The 583 combines the proven capabilities failures are dealt with gracefully their
of the 582 alpha Counter with intelligence occurence is noted and counting resumes
and a printer The cumulative and anCre- exactly whereleft off after a short delay,
rnental total events and pulse pair counts without anyloss of data Countingis
are ponted at intervals of 1. 2. 4. or 8 ksec suppressed during periods of low power
and stored in non volatile memory for later mains voltage As an added feature.a
processing After the Count has finished Cahbrat'on timer mode for set up of the
the data is scanned for possibly noisy data. disCnminator threshold is included The
which is flagged Average count rates and single 4-digit LED display shows cumula-
standard deviations are computed both for live and incremental total events. fast
raw and adjusted data and long term pairs slow pairs, and etapsed time as
trends indicating thoron or raoon decay cnosen by tne DISPL AY ROLL key
and radon build-up are noted Power

Specifications
Amplifier: 2x10' and 2x10 ' Vi coulomb sensitivity. unipolar gaussian pu!se out. 2psec width. 8 *

pole-2ero compensation

Integral discriminator: 50 mV to 5 V (10 turn poti

HV power supply: positive. 600-1600 V at 0 5 mA set by front panel 10 turn pot. HV control
switch and LED indicator on front panet safety interlock with LED indicator Maximum output
npple 50 mV P-P "-

Pulse pair discrimination: Slow pairs detector has 20-400 msec acceptance penod for 95
per cent detection ettc.ency of Th 232 Fast pairs actector has 0-4 msec acceptance
penoa

Counting period: 1. 2 4 or 8 ksec settable on rear panel

Calibration period: 100 200 400 800 sec

Printer: 20 column thermai 1.50 inch wee thermal paper

Keyboard: COUNT. CALIBRATE PAUSE. STOP/ RESET. HV ENABLE DISPLAY ROLL
and PAPER ADVANCE poae,503 enc;osure etn truee
Display:4 digit LED plus six annunc:ator LEDs 580 Se"e8 Cou"'e's

Data retention time: t 0 years minimum
,

Power: 115/230 VAC 50-60 Hz.15W

Physical: 3 05" wide standard Daybreak module. 8" high by 4" diameter PMT housing
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Features
B Provides intelligent functions of 583 for 580. series counters

E Controls host alpha Counter

a l'' offected by power failure

The 584 permits upgrading of the 580- failure indrcation Three printers will fit on A pna cosnring accessor es sea ed ceu ano
senes counters to 583 like operation it is top of a 503 enclosure 580 series counters 2n S on nyar sc,nr+ar on screers
packaged in a form similar to a small snrpped after the beginning of 1983 come
printing calculator for convenience Up with a connector for the 584. those units
to three 584s are powered by a single 585 shipped prior to that will need a simple mod-
power supply which also provides power ification whch may be done by tne user

,

e . . . O oJU frac a"lOn Imer - - -
-

d

a

Features " O "
5 Controls 700-series electrically actuatedirradiators

,a 19999 sec exposure times

W Optional 01 999 9 min or 1 9999 min ranges
E 1 A at 12 VDC output

D100
The model 590 timer controls the specified on the order ) A four-digit
700 series sample irradiators. opening thumDwneel sutch sets the time and a
shutters f or penods settable to 1 9999 4-digtt d splay shows the tme elapsed
seconds tVanous otner clock division Exposure may be interrupted without
ratios can be implemented to permit resetting tne timer. and then resumed A
counting by 1 or 10 second 01 or 1 front panel sutcn selects alpha beta or
minute intervais Options otner than the gate mode Output is 12 VDC at 1 A
standard I second increment must be p *

{ g,
Specifications #
Power: 115<230 VAC 50 60 Hz.15 W
Physical: 3 05 ' wide standard Day-
brean module

.

. .

%

DAYBREAK
O o

2
-



'dUU UOm 3Ute.r n.erace__-
-

,

( Features
W 32 bit phote counter

5 TL system status register

e Turns system O recorder into digital plotter

a Complete c puter controlof temperature program

| 5 Optional evenaed control of TL system Na ves HV enable. ramp)

| E instaliatior s ts avatlable for connection to otner TL readers
|

The modet 90' ater* ace provides the standard 3 05 ' wide Daybreak module
I means of cor~ n. cation between the and plugs into any free slot in the TL ,

| TL system an; t"e computer, transferring system module bin The interface may be |

information to re computer for g!ow- connected to other photon counting TL
curve record ; aac from the computer. <eaders Power requirementis 115.230
via DACs. to t e sy stem XY recorder VAC 50-60 Hz.15 W
With optional s , ste control expansion All control f unctions are memory-
and ramp cloc* 1"e mterface has totai mapped. that is. writing or reading certain
command of t e TL system for auto- memory locations will set or clear the
mated applicat s Tne 900 consists of various modes select data spacing.

Ia 32 bit photo :Later, an 8-bit status piace data in DAC latches etc . and
| register. and t A : 12 bit DACs with data together occupy 256 bytes in the compu-
g latenes toget e A in the associated ter address space There are nine basic !

i

control circuc. We un41 is housed in a functions

ADDRESS * FUNCTION

0 Read Status When this address is read. the status byte
iDATA READY. RAMP ON, RAMP CLOCK
FIRST RAMP. PENREADY.and three
expansion bits)is placed on the data bus

t6 Read Counter When DATA READY goes high. the first byte
of the photon counter is available for reading
Subsequent reads access the other counter
bytes sequentially.

64 80 Write DAC Data present on tne data bus is written ;
96 112 rnto tne chosen DAC latch (Xhigh. Xiow.

Yhigh. Ylow)

128 t29 Pen Mode ifOraphics mooe is invoked.128 causes the '

XY recorder pen to drop.129 to litt Other-
use. tne 520is in controf of the pen

144 159 Move The X and Y DAC reg >sters increment or
cecrement in combination to produce
pen motion in one of eight directions

160+N Set Space DATA READY goes high every N RAMP
CLOCK pulses, where N = 1-15C/ data point

176 Data Mode XY Recorder connected to TL system signals.
177 Graph Mode XY recorder is connected to DACs

4 224 System Reset initializes interface

240 Ramp Start Starts the 520 ramp,

} 182-207 Reserted For expansion system commands
}

4 *acd to Apple il slot base address SCn00 where n = slot #

;

i
-

d h P. I' f.A b 44V - - W 1 $ Pt , b

'4
_ . _ _ . . . _ . _ . , _ . . _ _ . _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ . . _ . . _ _ _ _ _ _ _ , _ . _ , . . . . _.._ _.__ , . _ , _ .__ . . . . _ _ _ . _ . _ _ _ . . _



,wvvvuxmrrmver caro wnica Tor se forlhe 900 interface allows the interfaceu *
, ith Daybreak applications software, to generate a voltage ramp <0 5 V orw

!p ,plugs into the Apple lie slot number 4 010 V) to use in place of that in the
,

ongenal temperature controner Connec-
The 9900 computer system is compatibie tion kits for Littlemore TL readers can be
with other TL readers besides the Day- provided. others upon receipt of details

4

9'OA33e
Caoe Jriver Carc

,

Features
a Connects 900 interface to Apple || computer

a Shielded nbbon cable for low EMI

The 910 drr/er card plugs into one of the face A single 26 conductor shielded
Apple il i O slots (usually u4) and ribbon cable provided with the 910
includes address drivers and bidirectional connects the computer with the TL
data bus drivers to ensure valid data reader apparatus
transmission to and from the 900 inter-

Specifications
Length of cable: 6 feet

Power: +5 V denved from Apple !! slut
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Features
D Advanced, low power design for fast coohng

Q Low volume for fast evacuation

D Two-stage vacuum valve and purge gas surge suppression prevent sample movement
O 500C operation

The 700 glow oven is of an advanced
design, constructed from a substantial
aluminum block for high thermalinertia.
thus reducing coohng requirements
Water cochng channels are provided but
are generally not needed unless the
oven is in constant use for several hours.
The low power consumption of tne j
heating plate. typically 60W for 20C/sec
runs to 500C. further contributes to f ast *

cochng The smatiinternal volume.2
cubic inches. of the oven makes evacua-
tion fast as well

Tne glow oven is mounted on a
plate measuring 8 ' by 20 ' along with the
heating plate transformer vacuum and
purge gas solenoid vanes. purge gas
pressure rehef 5a!ve. and vacuum gauge
tube it is intended for mounting in a
bench or desk cut out. but the mere 3 5'
depth under the mount.ng plate permits
above bencn mounting if necessary

A fine gauge chromel alumel 700 Giow 0ven witn 720 PMT, Housing
thermocouple is welded to the center of
the 10" wide. I 25 'long heating plate .

Sample to photocathode d: stance is
approximately 0 5 for negn kght collection "

efticiency. yet tne low neat.ng power and
,

| -

*

purge gas movement across tne heating a g
,g ,

plate prevent photocathode heating s -.
In order to avoid sample movement

, \ ',
~

*i' -Lwhen evacuabng or purg.ng the evacua- *v*

t<on is done in t Ao stages first a Dieeder 7- *T
va!ve opens to bring oven pressure down M,4 C g- -t
to a few mmHg then after a ceiay of 0-10 - 4

se| _.
mes

$ *Tseconds the ma.n vacuum valve opens to
speed evacuat,on secondly a needie - . 3 , ,valve on the pu ge vane prevents su ging .(-r r ' -

,

from gas pressure Dudt up in the supply -

hne
7e G,on o,enunopf3ae

Total power consumpt on is 120 W
ma ximum. 115 230 VAC Soienoids are
delivered either with 115 or 230 VAC coils
and supply voltage must be specified on
the order
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Features
a Simdar to 700,720 but usable to 800C

a Spectrosd window for PMT protectiori

The 701 glow oven is simdar to the 700 but holder of the 721 housing has a spectrosil
is designed for use up to 800C The window reflective light guide. and heat
heating plate is lengthened to 160 ' and dissipation fins to prevent photocathode
the mass of the oven block is increased to heating during extended penods of high
maintain a fast coohng rate Tne fater pack temperature operation

20 3 -ousiac
V

Features
a Integral amp a sc for single phuton counting

a EMI96350A standard

a Easy optional fater encnange

The 720 PMT housing is of a Conventional Corning 5 58 which together with the 4-69
design with electrostatic shielding The af'ords exceptional red retection. at the
filter pack of singie or mult:ple opl4 Cal penalty of only a 30 per cent peak trans-
glass filters is eaS% changed without mission Anoiner filter useful for sediments
housing disassemDly The 530 amp cisc where teldspars appear to be Octn more
is mounted w, thin tne housing a5 a linear and more DieaChable inan Quartz, is
stanaard feature the Schott UG 11. used in conjunction with

The 720 is supplied witn an EMI a red-relect.ng Liter
96350 A PMT selected for low cark count Dimensions are 3 a.ameter 9 ' high
and wrth one filter pack made up of There is an SHV f or HV input (negat; vet
Corning 7 59 and 4-69 fdiers 2 400 and an Amphenol 5-p n senes 126 maie
diameter Others are ava.laDie on request connector for amp a sc power and signat
One of possrole interest to those ano lines Foter packs up to 9mm thick are
expect moderateiy high light levels is the accommodated
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Features ga On plate beta irradiation

| 5 Electncally actuated failsafe shutter

i 5 Lignt Aeight but effective shielding
{

The model 740 beta irradiator is a shielded
enclosure for a beta sealed source with an
electncally operated shutter Daybreak
supplies two strontium sources with
different activities. but a customer supplied timer The 740 mounts on the glow oven surf ace of the shutter) and behind another I

source can be accommodated if drawings for on plate irrad.at.ons at a 0 75" source- to shield against lateral radiation (less than
are submitted with the order The shutter is to samp.e distance The beta doserate :s 6 mR hr at the case surface) This laterai
a compos!!e for low bremsstrahlen pro- approxir ately 6 rads / sec for a 125 mci shield is pnmarily to prevent increased
duction and is spring loaded for failsafe Sr 90 sovce it is recommended that the dark count in the TL reader PMT from i

; return This device and the other 700- 740 be stored on a lead brick to stop fluorescence of optical glass filters The ;
j series irradiators described below are radiation escaping inrough the shutter shutter is designed not to open under any

intended to be controlled by the model 590 (about 300 mR hr measured at the outcr orientation when not energized

SpecificationsI

Power: 12 VDC. 450 mA. coaxial cable with BNC term ation )
Shield cavity: 0 410" diameter. 0 250" deep others on request

Irradiation aperture: 0 50"

SSD: 0 75 ' from active surf ace to heating plate I

Physical:4 00" diameter. 3 75" high weight 5 lbs

I

!

! 50 A na rracia:or
i

|
|

Features
a Close geometry for fast irradiations

a Electncally actuated failsafe return shutter

The model 750 alpha irradiator is a order Tae source s mounted on a cannot be accessed without disassembly
I shielded enclosure for a sealed foil alpha solenoid-aCluateo arm that, when ener- of the enclosure Doserate is approxi-
| source Daybreak supphes a 0 5 mci g: zed br ;s the so ;rce out of the hous ng mately 100 rads / sec for a 0 5 mci
| Cm-244 source for this device. but into pos t en over t*e sample well Source- Cm-244 source with 0 48 active diameter
| customers' own sources may be accom- to samp e astance is approximately

modated if a drawing is submitted with the 0 040' T e actwe surface of the source

| Spec.fications.

i
Power: 12 VDC at 350 m A. coa xial cable with BNC termnation

Source dimensions: 0 875" diameter max,0 25" high rax

; Sample well: 0 400 ' diameter. 0 030" deep

| SSD:less than 0 050".

Physical: 4 ' wide. I 75" high 3" deep

1

4

|
1
;
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Features Specifications
e irradiation in vacuum for higher precision Power: 12 VOC at 350 mA
a Uses glow oven vacuum Physical: 4" diameter. 2 3 ' high '

The model 760 alpha e'~ tor is similar to under vacuum at a source to sample
the 750. but follow" e <e ,ommendations distance of I cm Vacuum is obtained by
of Singhviand Aitken ( ANCIENT TL No 3. mounting tnis irradiator on the glow oven
Spnng 1978) in performing irradiations and using its valves

765 Vacuum 01-M:e
A cla rrach:or
Features
E As 760. but source positioned over heating plate
E Sample need not be moved

The 765 irradiator is essentially the same where the grarns cannot be conveniently
as the 760. but allows the irradiation to be moved between irradiation and readout.
cone with the sample on the heating plate The source to-sample distance is fixed at
This device is intended primanly for 0400'
pre-dose dating of inclusion samples

Racioiso:ooe Sources
Daybreak has designed a number of sealed radioisotope sources to be used with the
700-senes of irradiators. which are manufactured f or us by isotope Products
Laboratones. Burbank, CA These include strontium 90 sources of two activities. and a
cunum-244 alpha source

SR-90 Strontium Source + > ".-
Nominal activity: 125 mCiin equillbnum with Y-90 I~ ' ' , ' , * * " , " * *.,

Overall dimensions: 0 405" diameter x 0250 thick F ~~

"aa a' 'a"

Active diameter: 0 35" ' ' ' " * * " "
p

Method of calibration: Beta output measured with thin window son chamber whose efficiency - ' ' " . * . " ' * *

,

8-
has been determined using a secondary NBS Sr 90 standard

. . . .

SR-90-2 Strontium Source
Specifications identical to SR 90 except 2 mci activity for pre-dose calibrations

CM-244 Curium Source
Nominal activity: 0 5 mci %". -

Overall dimensions: 0.75" diameter x 0 25' thick
. . . - , . .

,. ...--a
Active diameter:0 48" b V [ *^'d O,

Method of calibration: measurement of L x-ray output by scintillator I '.7.'
''

. 4s. %

,
. . .

. .

-_-----
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j Features
G Best choCe for long exposure times

O Up to 20 samples automatically irradiated
j

0 Choice of alpha of beta irradiation for each sample

D 1 9999 sec exposure time for each sample

D Interactive data entry

O Irradiation prog'am printed out

O Pnntout of irrad.at.ons as performed

O Failsafe shutters with continuous monitonng

The Daybreak mocei 801 muttspie sample mci Sr 90 source Icadeu is less than 0 5 the customer in five minutes' time if theirradiator is a time saving accessory for the mA hr and less than t mR hr at any point customers' own sources are to be used.
,
'

TL dating laboratory where many samples on the case surface otner than the bottom we must have accurate drawings fur-may require long irrad,ation times Whi;e directly beneath the ceta source where
nished with the order so that the shieldsthis irradiation has customanly been done the exposure rate r ses to 2 mR / hr with the can be properly sized

| With the sample on the glow oven heating shutter open The size of sample accommodated isplate, the time lost ' rom useful work is often Because of licensing and trans- determined by inserts which are securedexcessive when TL dating is routinely portation restnctions tne 801 cannot be to the revolving sample carner disk Onedone shipped with sources instatted This
size is supplied with the 801. nominallyThe model 801 exposes up to 20 instrument has been designed for ease of I cm diameter. and otners may be made tosamples sequent a3y for penods each source loading. so tnat it can be done by order Sizes may be intermixed on the

settable to be 0-9999 seconds. and the
choice of beta or a cha exposure settable
for each Operaticr after data entry and
sample loading is ccmpletely automatic
The system is cort oiled by a micro-
processor. and inc. des a 20 character -

alphanumenc disc a v for operator promps, *
| and system status sample number. set

time. and elapsed t me) anc a thermalline
printer for data log; ng Data entry is
simple and interact .e and the ponter r
makes a record c' t e exposure program
for double-checw"; As each sample is
exposed its actua "aciation time is 6

logged Dunng enc:sures irradiator status

'
is continuously re: tcred and any anom-i

aly causes tne snzer to close and a
warning message t: ce d splayed ]1

The irraf at - a y also be used for a
'

single sample anc -:- aternal electocally- , , ,,

| shuttered exposes :evices such as the
$ e

Daybreak 700 ser es cr irrad:ators may be
,i,.accommodated as Aell

The beta irra: ator of the 801 is similar ,

to the 740. witn the a:a tion of a minimum p

of 1 cm of lead s e : ng around and belowa

the irradiated area Se composite shutter,

} es spring loaded f ar acsafe return The
j alpha irradiator is s Star to the 750 The

exposure rate at tre 'ront panel with a 125

i

1

|

1

g
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carrier disk A maximum diameter of
-

mm is recommended because of source
fall-off beyond that diameter *

Specifications 4

Number of samples accommodated: 20

Exposure time: 0 9999 seconds

Exposure rate: depends on source and source to sample distance With Daybreak SR 90
and a 12 5 mm SSD. the rate to quartz is approximately 8 rads / sec. The alpha doserate with
the CM-244 is about 100 rads / sec.

Front panel: 20 character alphanumeric display Keyboard numbers 0-9. LO AD. ENTER.
ExlT. CLEAR ENTRY. (- -+ RUN. STOP. ALPHA / BETA Switches SINGLE /
MULTIPLE, tNTERNAL / EXTERNAL Indicators SAFE. RADIATION for alpha and beta
irradiators Key-operated switch for power on/off.

Printer: 20 char /line thermal printer

Physical: 8" high,15" wide.17" deep, weight 34 lb

Power.115/230 VAC 50/ 60 Hz,70 W maximum.

\

b

' v -
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Software Features N
e Cc oiete turn-key computer ss stem for archaeological and geological dating '

a PMu doven (single keystrokei hierarchical organization provides flexible. ' user fnendiy
,

owating environment
'

,

s Cc plete USCD p system runn ng in 128K memory " ' " " " ' " *
a Sernented (memory overlap architeClure for maximum efficiency of memory use kntout of glowcurve raw data

E At software on kne all the time no reloading of data or program to redo an operation i . . m.rmt va.n n T-'" * *'
N 0:en-ended to support new a a'ysis techniques as they anse

o

E Sc" hare organr2ed as set of ful documented hbrary units with full Complement of utilities
,

for ease of Customtlation
.

m Esample source code for use -aritten programs provided plus computational portions of
act cation software

a Ha40s up to 80 glow curves a one file '% d@An %
M P/aay modes of numencal filte" ag temperature shifting and normahzation included # #Pau *''h e"O'S

5 Ha 3 copy graphics output on ce nter in two resolutions and on XY recorder G.7 e m. m. u % r.o.,

3 Pla' eau and f ade tests allow a.e aging of mult.ple cucves and computation and display g p ,aof e'rors i 'y u

'| g
B Fles Die growth curve analys 5 Cr conventional equivalent dose and intercept computat,on ?* ,r

r y

an: the currently most usef ul cc cal bleach techniques of sediment dating with error ! ,7ana ysis '
-

ITa Co piele age computation a t r gorous error analysis E ,q
e System configuration file hots s, stem and source parameters to minimile set-up time " "

a Free update service for two yea s Regeneration grosm carve and
D cetermination

T glowcurves on floppy c s. med.a.
he Daybreak 9900 co c.ter 280 x 192 pixel screen dumps and higher The software is menu-doven and exten-system integrates wit- e resolution 560 x 386 plots. together with sive prompts make it almost self explana-Daybreak TL system t: ecord plotting on the system XY recoraer The tory

900 interface with 910 cable. anver card is Tne maior program TLAPPLIC. takesto re:Lce these 1o equivalent acs4 inter- a!so included gloacurve data and records it on disk
cept aad alpha efficiency measse tents.
and f rally to TL dates with f ull e y SoMware a+teraards processing it to obtain plateau

,nformaiion. g,0 win cu,ves. equ,vaienianabs s Raw or background-s.cracted
The apphcations software has been wntten dose and alpha efficiency. While providingdata as well as graphs of comps. onal in UCSD Pascal, a fast. block structured hard copy plots as desired Data is taken at

resurts may be plotted either on re system compiled language which has become the SC intervals. In the form of 100-pointXY recorder or pnnter All TL apr :ations
standard for senous programming of small arra y s (0-500C). or for those with highsoft Aa'e is in tne form of fully-ccc.mented computers The Current version (12) temperPure ovens.140 point arrays (0-system hbtary units for the use r cse
implements a 128K memory space. which 700C) A second program. TLDATE.users Ano need to wr;te spec a ::ce for
together with sophisticated memory over. corrputes the TL age and errors accordingtheir carticular apphcations Tre :arent lay techniques permits development of to Aitnen ( ARCHAEOMETRY 18 (2). 233sof t Aa'e version is implemente: 7 a new
extremely large and versatile programs (1976)) with all corrections to date ( Aitken.128K version of the UCSD p-s>re m As a FORTRAN is available as an option. and povate communication)

bonus the 9900 may be used as a general Pascal and FORTRAN code may be mixed TLAPPLIC has two maior functionspurpose scientific or office s'yste :om- in this implementation The f rst is data taking Very httle beyondiputer. Mth over 10 000 progra s a.a; table The Daybreak 9900 software pack- the usual setup time for a glowcurve is

HMdWMe age integrates a number of highly inter- required to enter runtime information Data
active procedures for data tak,ng for dose for sampie lo. irradiation source informa-

The computer is based on the A My-used and data Computations and being organ- tion. and general running parameters are
Apple ne microcomputer runnrg me 12ed as system library units with only a entered menu-f ashion. mostly with singleUCSD p-system in 128K merncr, Nere short skeleton calling program. makes keys 1(okes. on opening a new data file
are1wo 525~ floppy d<sk dnves a c a high wnting of user special code extremely (and many of these are on the system
resolut.on 12" video monitor T e srandard convenient The package is wntten to be configuration file. updated only as
pnnteos an Epson FX-80. a fast GC- immediately usable by someone with required) As a new file is opened,there is
Column dot matnx ponter with graviics expenence with TL but no special a check made to make certain that
Capabety Software is includeCtr Doth knowledge or expenence with Computers sufficient space exists on the disk. For

. _ . . _
_
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each glowcurve. a run type (N. N + plateau and integration procedures oper- the library in one of the skeleton Catling
etC). trradiation time and optical bleach ate on this data The plateau is computed programs provioed,The growttfcurve
parametersif applicable and optional in the usual fashion with up to five each of procedure is provided with general pur-
remark are entered before starting the N and N + dose curves averaged together pose and flexible sort and fit routines ahd a
ramp A useful opticnal feature is auto- and displayed and plotted with error bars model given for adaptation Up to about 40
matic entry of the background glowcurve Samdarly a fade test can be made rinaiiv. user procedure segments can be accom-
without operator intervention After each the growth curve analysis with linear or modated the major kmatation t>eing disk
glowcurve is recorded. It may be rescaled polynomial fit is made to obtain equivalent space to hold the program code' Of
and plotted on the ponter Finally. on dose and alpha efficiency Here. a menu of course you can add more disk dnves
closing the file, disk space for the the various techniques implemented (user hbranes no longer need be on the
background subtracted data generated (standard TL plus the tnree presently used system boot d:sk)
later, and used for subsequent computa- sediment techniques - R Beta (or The final result. TL age. is thention,is reserved ga mma). regeneration. and total bleach computed TLDATE follows the method of

The second, and much more com- (N + dose - bleached N)is displayed After Aitken very closely, and the program textplex. funct#on of TLAPPLIC is data a choice is made. and further choices as file!s included for atteration as required by
reduction Upto 80 glowcurves(of which to optical bleach parameters if apphCable. the user s specific needs All data entered.
one at least must be a background curve) the categories of grow 1h curves required partial coserates. and very detailed error
are supported After specifying an input are set up and then Computed interactively analysis are pnnted in concise and
file. it is read in and a directory of curves to discard bad data or automatical!y over readable form
within the file is generated and pnnted. and a temperature range Dunng the interac- The time required by an experienced
may be displayed at several points in the live process. It is possible to back up and operator to go through the data reduClionprogram for reference in most cases, this redo portions of the calculation, delete or of a rout ne 50 curve traditional TL file isis displayed on the nght half of the screen, replace points and plot at will The end under 15 minutes. plus plotting time. and
while the current Calculation input / output results. equivalent dose, intercept. and an age computation using TLDATE should
is shown on the left The operator may alpha efficiency. are plotted against be less than five minutes' work For
then look over the raw data. numencally temperature sediment dating. time is difficult to judge.
fi!!er. shift and plot as desired Background great advantage of the open- as there are so many options but the
subtraction is then performed. with filtenng ended approach embodied in hierarchical structure, with the ability to
and with manual or automatic correction the Daybreak software is the retrace one's steps at will, makes for
for any temperature shifts that can occur ease egh which new computa- efficient and convenient operation
at high ramp rates due to vanable therrnal tions can be accommodated For the Except for TLDATE and example user
contact of the sample with the heating active research scientrst. a ' canned' programs. software is providtsd in binary
plate Because of this possibihty. it is program is never enough and certainly we form only under the terms of the kcensing
recommended that a background glow- cannot anticipate everyone's special agreement (copy available on requesti
curve be recorded with each TL curve the needs. although we have made a great Special programming and customer
automatic background recording. together ettort to do so For this reason. we have assistance are available. and updates are
with the fast coobng Daybreak glow Oven made il very Convenient to add functions provided free of charge (beyond air
facilitate this The subtracted glowcurves or computations by configunng the soft- express shipping cost) for two years after
are then wntten into their own disk file for ware as a set of fully-documented library installat on
further reduction, and may be wesght units with a wide range of utihties for file
normahzed inspected and plotted Furtner and screen management. graphics and
shifting by kning up curves against one interface control Thus. the user has but to
chosen as a ' master', may be done embed his own special code using the
semrautomaticahy and interactively. The utthfies and predefineJ data structures in
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"But about a little after sunset, whdst the twilight yet lasted. nay this morning a pretty
while after sun rising (but before I had been abroad in the more freely enlightened air of
the Chamber) I could upcn a light affriction easily perceive the stone to shine.

!

For holding betwixt my fingers a steel bodkin, near the lo/.er part of it, I pressed the
|

| point hard against the surface of tne diamond. and much more if I struck the point
|| against it, the corusCatron would te very sudden, and very vivd. though very vanisning

| too and this way, which commong surprized and pleased the spectators. seemed far
more proper than the other, to shew, that pressure alone. if forcible enough. though it
were so sudden and short, that it could not well be supposed to give the stone any
thing near a sensible degree of v.armth. as might be suspected of rubbing, yet it is
sufficient to generate a very vivic Lght.

I also brought it to some kind of glimmering light, by taking it into bed with r"e. and
holding it a good while upon a wa*m part of my naked body'

stR 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.''
I

!

JOHN RusYIN The Ethics of the Dust, Ten Lec: res to
Lc e Housewives on the Elements of Crystallisation.1866.
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