BASIC OPERATING PROCEDURE

The following procedure is intended as a guide.
and checklist for the basic cperation of the Heath
EU-T00/E Mcnochromator as a fixed-wave-
lengili monochromator and as a scanning spec-
trometer, This cperational sequence 1s sug-
gested for systen:atic opcration of the Mono-
chromater, but can be modified at will without
risk of damage to the instrument, To utilize the
unusual versatiliiy of the scanning system, with
respect to servochartrecorder synchronization,

Basic operation of the Monochromator should
include the following check points:

1. Check the Monochremater Unit for proper
placement on a firm base, and aitach the
source and detector devices,

2, Connect the wavelengih Control Unit to the
Monochromator Unit and plug the power cord
into the proper AC service outlet,

3. Set {he SLIT WiDTH to the desired reading
on the digital counter,

4, 1luasert the 2pproprizte aperture disc behind
the ilight seal coupling, See Section 7 for
information on selecting the aperture disc,

5. Check the foilowing controls and switches on
the Contro! Unit for the proper initial
setting: '

SCAN RATE, ... settoappropriatevalue,

as discussedunder Con-

trols 2and Connectors,
SCAN. . L] e @ & o 0 OFF.
SL‘E‘V..‘QQI.-I OFP‘.

INT-EXT. «e... INT or EXT, depending
on scan-rate require-

ments,

6.

For operation of the Monochromator at a
specified wavelength value, set the digital
WAVELENGTH counter tc the desired value
by combined use of the SLEW and SCAN
switches, The follcwing procedure is sug-
gested:

a, Using the SLEW contrcls, set the
WAVELENGTH counter to approxi-
mately 5 angstroms less than the de-
sired value,

b. With the SCAN RATE set at 0,5 or 1
angstrom_per second, hold the SCAN
ewitch inthe MOMENTARY position and
step up to the desired wavelengthread-
ing, For precise wavelength setting
within 0,1 argstrom of the peak of a
narrow emission line, such as from a
hollow-cathode discharge, setthe SCAN
RATE switch at 0,1 angstrom per
second and use photo-dctector readout
to indicate the line peak,

For operation as 2 scanning spectrometer:

a, Set the WAVELENGTH ccunter 1o the
starting value of the scan in the same
manner as in Step 6,

b, Set the SCAN RATE to an approvriate
value with regard to the spectralchar-
acter of the input radiation, and to the
pen response of the servochartrecord-
er, if used, Atomic or molecular emis-
sion spectra require a SCAN RATE of
0.5 angstrom per second or less with
typical chart recorders having a pen
period of 1 second, Spectral continua
or broad-band absorption sj.ectra per-
mit a SCAN RATE setting as high as
20 angstroms per second,

c. Set the SCAN switch to CONTINUOLS,
then return the switch to the CFF pozi-
tior after the desired wavelengilirange
fias been scanued,
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SLEW SWITCH

A specific wavelength region can be rapidly
approached bv means of a high-speed slewing
drive controlled by the twolever-action switches
marked SLEW on the front of the Control Unit
(Ficure 4-3). The switch labeled DECREASE,
or the switch labeled INCREASE changes the
wavelength at arate of more than 5000 angstroms
per minute, By momentarily depressing tl}e
proper SLEW switch to the MOMENTARY posi-
tion, the wavelength setting can be decreasedor
increased in small increments, By raising the
proper switch lever to the CONTINUOUS posi-
ticn, wavelength will be increased or decreased
until manually returned to the center OFF
position, L ieft in the CONTINUOUS position,
the wavelength will change at the slewing rate
until stopped by an automatic limit switch near
either end of the leadscrew at approximately
0 or 10,000 angstroms, Because of a double-
clutch drive system, it is acceptabletoleavethe
SCAN switch in the CONTINUOUS position while
operating the SLEW switches,

CHART RECORDER OUTPUT TERMINALS

This pair of terminals, located on the rear
panel of the wavelength Control Unit, are used
for chart recorder synchronization,

For example, if the external oscillator frequency
is 6 Hz, and the SCAN RATE switch is set at
1 A/sec, then

scan rate = 6 x 1 = 0,01 A/second
600

A great number of other scan rates may be
obtained by using an exterral oscillator and
other positiong of the SCAN RATE switch,
However, the external oscillator frequency must
not be greater than required to produce a scan
rate oi 20 angstroms per second, :

SCAN SWITCHED OQUTLET

On the rear panel of the Control Unit is an AC
line voltage ovtlet marked SCAN SW'D, See Fig-
ure 4-4, Power is present at this outlet calv
when the SCAN RATE switch is in unv position
except off, and the SCAN switch is in ecither the
MOMENTARY or CONTINUOUS position, This
outlet can be:used for synchronizaticn of other
devices with' Monochromator scanniug opera-
tions, CAUTION: Maximum power outpul from
this outlet must be limited to 60 watts (0.5 am-
pere, 120 volts, 60 Hz, or, 9,25 ampere, 240 volts,
50/60 Hz),

UNSWITCHED OUTLET

Also on the rear panel is an AC line voltaze
convenience outlet, marked UNSW'D, for use
with accessory instruments, Line voltaze is
present at this outlet whenever the wavelcngth
Control Unit is conrected to an AC line, Maxi-
mum power fromn this outlet should be liiniied
to 600 watts (5 amperes, 120 volts, 60 Hz, or, 2.5
amperes, 240 volts, 50/60 Hz),

INT-EXT SWITCH

This switch selects the internal o: an external
frequency source for wavelength scan, The
switch should be in the INT position when the
calibrated switch-selected Scan Rate values ure
desired, The switch should be in the EXT pcsi-
ticn whein an externalfrequency source is usedto
provide other scan rates, or for programining
of the scan rate, The UNCAL light on the front
panel glows to indicate when the INT-EXT switch
is in the EXT position.

EXTERNAL INPUT

The oulput of a {ixed or variabie-frequency
oscillator can be connected at the EXT INPUT
terminals to provide scan rates different from
those indicated by the front-panel SCAN RATE
selector switch, andalsotoprevide programimed
variable-rate scanning.

The following formula js used to determingz the
scan rate when using an external osciliator
signal:

F (ext) x SR

scan rate (A/sec) =
F (int)

where: F (ext) externzl oscillator fre

quency (Hz)

F (int) = 600 Hz = fixed internal
oscillator frequency
SR = SCAN RATE switch po-

sition

CHART RECCRDER OUTPUT SWITCH

This 4-position rotary switch selectstheproper
ratio of pulses for cynchronizing the stepning
motor in the Moncchroimaior Unit to specific
typcs of servo chart recorder stenping motor
drive systems, .

CHART RATIO SELECTOR SWITCH

This switch, located st the left side on tha
front pare] is used to estabjish the desiredratio
of servo chart regérderfsgead with rospect to
the Monochromator scanning rate,



FMIONOCHROMATOR URIT-
CONTROLS AND CONNECTORS

NOTE: Monochromator Unit controls and con- Q p E R A\“TI O N

nectors are shown in Figure 4-1 and 4-2,

SLIT WIDTH CONTROL

The ouly control located on the Monochromator
Unit is the Slit Width control, as shownin Figure PUKGE GRS
4-1, The entrance and exit slits are ganged e
together and are operated by the single knob, :

Slit width is indicated on a 4-digit counter that
reads directly in microns, For example, the
counter shown in Figure 4-1 indicates a slit
width of 120 microns for both the entrance and
the exit slits,

One complete turn of the knob changes the slit
width by 50 microns, Limit siops on the knob
shaft prevent the slits from being over-closed,
or cpened too far, As with other measuring
devices, maximum accuracy and precision is ;
obtained when the slit width setting is made s e

in a positive direction, ; \/

ONNECTOR
SONRECTS AUXILIARY

'ROGRAMMING
SONNECTOR

WAVELENGTH INDICATOR
Figure 4-2 Msnochromator rear panel
Wavelength is read on a 5-digit counter as
illustrated in Figure 4-1. The wavelength indi-
cated in the figure is 2345,1 angstroms,

CONTROL UNIT CONNECTOR

Located near the bottom of the rear panel is a
15-piu male connector for electrically connect-
ing the Monocbromator Unit to the Control Unit,
Sce Figure 4-2,
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CONTROL UNIT

An electronic digital system in the wavelength
Control Unit supplies pulses to a stepping motor
which drives the precision leadscrew and per-
mits exact synchronization of wavelength scan
with a strip-chart recorder at constant or
variable scan rates,

Stanning Rates, s i s es sunssnvos

SlewRatesoooooooootco'otooc

Internal Oscillator Frequency, « « « »

External Il".‘put. * o 0 & ¢ ¢ s es o

Oufput Pulse Amplitude To Chart Recorder,

ORIpUL " REBISUINBR, q o ew 5 %o b b adehi

Pulse Rise And Fall Time. o v v eeeocecess

Nine digitally controlled scanning speeds: 0,05,
0.1, 0.2, 0,5, 1, 2, 5, 10, and 20 angstroms per
second in the direction of increasing wavelength,

Rapid traverse in either direction at approxi-
mately 5400 sngstroms per minute,

600 Hz, locked to 56 or 60 Hz line frequency,

Any waveform with pulse width greater than 50
nanoseconds and amplitude between 2 and 10
volts with zero reference. Frequency limited
only by divided frequency maximum of 100 Hz at
motor driver input, point CPX,

+3.6 volts with no load,

700 ohms,

Less than 1 us,

PHOTOMULTIPLIER SECTION

PHOTOMULTIPLIER TUBE

Spectral Response, , . ., .

Lieakage, . TUTENS

Oulut, 6 g e e s

Gatput Cable, , , . . . . .

1P28A,

S-5

(See RCA IP2S Data Sheet for Luminous Sensi-
tivity, Dark Current and other specifications.)

Normal room lighting will cause less than a 1%
change in the dark current value.

Directly from photomultiplier tube anode to
BINC connector on reference plate,

Four foot, low-noise shielded cable terminated
at both ends with BNC cable connectors,
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SPECIFICATIONS
MONOCHRONATOR UNIT

The Monnchromator Unit contains the optical
sysiern, mechanical drive, and electric motors
that operate on signals from the Control Unit,

TYpe OF MOBtity: & o 6.5 56 85 5ob it & 25 S eid v e Singie-nass Czerny-Turner mounting with foid-
ing mirrors to provide entrance and exit beams
on a common optic axis,

Apertors Ballth ol iaiisesinsrs s i, /6.8 at 2000 angstroms,

Focal Lel]gthC ® % % 3 0 00 6 2 00 0 e e 900 0 0 LN 350mi11imetersl

Regolving Powers i s i v i sttt s Better than 1 angstrom; Line-profile half-widih
less than 0,5 angstrom, with 3 mm slit height,

Stray Light, 0.1% or less within +1-1/2 bandwidths of a
given line,

Wavelength Range (mechanical), . . + . ... Zero order to 10,000 angstroms, first order.

Wavelength ACCUTACY: ¢ o« « o o ¢ s o covoooe 11 angstrom throughout usable wavelength range,

Wavelength ResetabilitY, o v v v vt o v veveoes 40,1 angstrom on the basis of resetting on the
maximum of a narrow emission line, with photo-
detected recorder output as indicator,

Approximately 20 angstroms per mm at cxit slit
with 1180 lines per mm grating, depending on
wavelength,

Reciprocal Dispersion. . v cevevesvaeees

Grating. v comarers o & oee 5685 SRS s h s e Precision plane grating replica; 48 mmx48 mm
ruled area, Standard grating of 1180 lines per
mm, blaze wavelength 2500 angstroms, (Grat-
mgs of other line spacing andbiaze will he made
available in the future.)

Aluminized first-surface mirrors with M¢F,
overcoating, Optical surfaces corrected to 1/4-
wave mercury green line,

‘Nqirrors'oun-o.o.o-t-oaoo-'o-n--oo-

Collimating and focusing mirrors: 50 mm diam-
eter, paraboilic, 350 mm focal length,

Folding mirrors: 25 mm x 35 mm plane,
Ground and polished straight knife edges, bilat-

erally adjvciable; entrance and exit slit widih
ganiged to single cuiitrol,

Slitsou|'c-t-o-nocctlooott-t.eaono

SHUWIdthe s soe s vove s o oe ol tind 4l aie gie Continuously variable between 5 and 2000
microns; a 4-digit counter reads directly in
microns,

Blit Heightooes v il vilde « V8% e s s 0w 12 mm maximum,; provision for intermediate
heights of 0.5, 1, 8, and 5 nin,



APPENDIX III

CONTROL UNIT-
CORNTROLS AND CONNECTORS

NOTE: Contro! Unit controls and connectorsare
shown in Figure 4-3 and 4-4,

CHART CAN UNCAL. SCAN SLEW SLEW
3

S
RATIC R

SCAN RATE SELECTOR SVWITCH TE.  LICHT mcn\sase DECR\EASE INCREASE
/

One of nine calibrated wavelength scan rates
(20,-30,'5,2)Y, 52 .1, or ,05 angstroms per
second) can be selected by the SCAN RATE
selector switch that is located on the front panel
of the waveiensth Control Unit, See Figure 4-3,
The OFF posicion of the SCAN RATE switch turns
off all of the electronic circuits that control the
Scan rmotor and chart recorder drive motor,

UNCAL LIGHT

The UNCAL (uncalibrated) lamp lights when the
INT-EXT switich on the rear of the Control Unit
is in the EXT positicn, With the switch in the INT
position (UNCAL lamp not lit) the scan rates are
hased on the interna) 606 Hz oscillator and the

caiibrated positions of the SCAN RATE switch,
When the INT - EXT switch is in the EXT posi-
tion, an external frequency source, connectedto
the EXT INPUT terminals, canbeusedto set the
scan rates, The use of an external frequency
source will be discussed later,

SCAN SWITCH

The scan motor that drives the wavelength scan-
ning mechanism is started or stopped by the 3-
position Jever-tvpe SCAN switch, Wavelength
scan can be momentarily operatedbyholding the
SCAN switch lever down to the MOMENTARY
positicn, When the switch is released, spring
action returns it to the center OFF position,

When the SCAN switch lever is raised to the
CONTINTOUS position, wavelength scan contin-
ues until the lever is manually returned to the
center CFF position, or the scan is stopped by
an automatic limit switch at approximately
10,000 angstroms,
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HAMAMATSU

TECHNICAL DATA
Feb. 1991

PHOTOMULTIPLIER TUBE
R1477

Super-High Sensitivity Multialkali Photocathode(185nm to 900nm)
1-1/8 Inch Diameter, 9-stage, Side-On

FEATURES
@ Super-High Cathode Sensitivity

Radiant at 450 nm .........ccoccrveiiiniinninnene 80 mA/W
LUMINOUS ..cccusrensanssasssosssassssssasanssssssasses 375 A/lm
Quntum Efficiency at 370 nm...........ccccevueueeeee 24%
@ Wide Spectral Response...........c........ 185 to 900 nm
@ Low Anode Dark Current................. 3nAat 1000 V

(affer 30 minute storage)

APPLICATIONS

@ UV to IR Spectrophotometers
@ Laser Detection Systems
@ Pollution Monitors

The R1477 has a super-high sensitivity multialkali pho-
tocathode (even higher than the R928). The spectral re-
sponse covers a wide range from 185 to 900 nm with a
peak response at approximately 450 nm. The R1477
also features the combination of high gain and low dark
current.

The R1477 is recommended for use in spectrophotom-
etry and other low light level applications requiring su-
per-high cathode sensitivity from the UV to the near IR re-

gions of the spectrum.

GENERAL
Parameters Rating Units
Spectral Response 185 to 900 nm
Wavelength of Maximum Response 450 nm
Photocathode
Material Multialkali -
Minimum Effective Area 8x24 mm.
Window Material UV glass -
Dynode
Secondary Emitting Surface Multialkali -
Structure Circular-cage -
Number of Stages 9 -
Direct Interelectrode Capacitances
Anode to Last Dynode Approx. 4 pF
Anode to All Other Electrodes Approx. 6 pF
Base 11-pin base _
JEDEC No.B11-88
Weight Approx. 45 g
Suitable Socket E678-11A (option)
Suitable Socket Assembly E717-21 (option)

Figure 1:Typical Spectral Response
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Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions.
Specifications are subject to change without notice. No patent rights are granted to any of the circuits described herein.



