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A1: Specifications

Optical Table

APPENDICES

Average Mirror Reflectance

>98% for A>400nm

Average Total Light Transmission >96% for A>400nm

Tip/Tilt Range/Axis

3 degrees

Tip/Tilt Resolution/Axis

0.25 nanoradians

Maximum Angular Velocity of Tip/Tilt Mirror 62.5 mrad/s

Maximum bandwidth for arcsecond 70Hz

corrections

Beamsplitter

First Surface Reflectance

Avg 4% in Visible

Wavelengths
Second Surface Reflectance Avg 0.5% in Visible
Wavelengths
Total Light Transmission ~94%
Incedence Angle 45 degrees

Angular Range of Mount

10 degrees/axis

Angular Resolution of Mount

6 arcseconds/axis

PMT

Peak Quantum Effeciency

20% (400nm)

Peak Spectral Response

60mA/W (350-450nm)




Supply Voltage 800vVDC

Dark Current 0.065nA/anode
Gain 1.8 x 10’

PMT Supply Amplifier

Input Voltage 9.9VDC

Output Voltage 800VDC
Voltage Ripple 0.025%

PMT Preamplifiers

Input Impedance 1kQ

Input Signal Range

1pA-1uA per 1V output

Input Range Selector

Remote via 3 logic lines

Output Range

10V

Output Impedance

100Q

Power Requirements

#15V, 50mA

Data Acquisition Board

Bus Compatability

PC/XT/AT and EISA

Analog Input

No. of Channels

Resolution
Voltage ranges (jumper selectable)

Selected Range

16 Single ended
8 differential

12 bits
BV, ¥10V, 0-5V, 0-10V

0-10V




Gain Ranges (jumper Selectable)
Selected Gain

Offset Voltage

Bias Current

Input Impedance

Noise (Gain=1)

1, 10, 100

1

12.44mV max
500pA
10°CQY10pF

0.5 LSB RMS max

Analog Output
No. of Channels
Resolution

Voltage Ranges (jumper selectable)

2
12 bits

BV, ¥10V, 0-10V

Selected Voltage Range 0-10V

Offset Voltage 12.44mV max
Output Current HBHmA

Digital 1/0

No. of 8 bit Ports

Digital I/O levels

2 (1 input, 1 output)

TTL Compatible

System Throughput

Multi-Channel Analog Input or Analog Output
Under DMA Control

0-100kHz

DMA Channels
Number supported

PC Channels Supported (jumper selectable)

Input Mode

2 (1 Input, 1 Output)

DMA 1, DMA 3

Start on trigger or start on




Output Mode

command, using a linear
or circular buffer

Start on command, using
a linear or circular buffer

PC

Processor Pentium 166 MHz
RAM 32Mbytes

Hard Drive Capacity 1.6Gbytes
Operating System Windows 95

Control Software

Visual Designer 4.0 by
Intelligent Instrumentation

Overall System Specifications

Total Light Transmission

88.5% in the visible spectrum

Bandwidth

25Hz

Field of View (largest correction due to
position sensor active area limitations)

+11 Arcseconds

Range of Motion at Slit

+2.1mm

Resolution

1.3 milliarcseconds

Maximum Slew Rate

326.8 Arcseconds/second

Stellar Range

V=0-9 stellar magnitudes




A2: Operating Instructions

Setup for an Observing Run

1. Boot up PC and open the Visual Designer software by clicking Start >

Programs - Visual Designer - Visual Designer - Run.

Power up tip/tilt driver (black box next to PC).

Run program TIPTILTALIGN.DGM in the C:tiptilt directory. Follow the

runtime instructions of this program as summarized in 4-26.

Install laser into polar axis mount.

Adjust laser until beam passes through the slit and is aligned with the

center of the collimator.

Install link between optical table and polar quartz lamp.

Install beamsplitter.

Adjust pick-off mirror #1 until laser hits the center of the tip/tilt mirror.

Adjust pick-off mirror #2 until laser passes through the slit and hits the

center of the collimator. If this cannot be achieved, it may be

necessary to re-adjust the home position of the tip/tilt mirror and the

position of pick-off mirror #2 simultaneously. The home position of the

tip/tilt mirror can be adjusted by entering new values in the x-home and

y-home fields of the run time screen. The final values must be

recorded and changed in the TIPTILTRUN.DGM program. Do not

change these values unless absolutely necessary.

10. Very Important!! Insert Neutral density filter on face of laser to avoid
overexposing the PMT.

11. Plug in BNC and DB-15 cables between PC and PMT signal converter
located in the rack next to the slit room doorway.

12. Turn on power switch located in the bottom, left hand corner of the
Signal converter.

13. Turn off lights in slit room.

14. Open both diaphragms in PMT baffle tube.

15. Close control loop by clicking the switch on the display screen and
shut off monitor.

16. Adjust beamsplitter until laser is centered on the slit.

17. Turn on monitor and open control loop by clicking switch on display
back to open loop position.

18. Close diaphragms in PMT baffle tube.

19. Laser should still be centered on the slit.

20. Remove optical table - polar quartz link.

21. Remove laser from polar axis.

wn

o &
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22. Re-install optical table - polar quartz link.
23. Stop TIPTILTALIGN.DGM program.

24. Run TIPTILTRUN.DGM.

25.Turn off monitor.

26. Follow Nightly Setup instructions.

Nightly Setup

4.

1. Open diaphragms in PMT Baffle Tube.
2.
3. If star does not go to the slit, adjust beamsplitter mount until the

Close loop on first star.

desired position is reached.
System is now aligned.

Run Time Operations

1.

2.

When Star is within a couple arcseconds of slit, enable tip/tilt by
moving "tip/tilt" switch to "enabled".
When observation is complete, disable "tip/tilt" switch.

Should star be lost or tip/tilt seems to fail, disable "tip/tilt switch,
complete observation and check status display on the monitor in the
slit room for further instructions.

It may be necessary to slightly re-adjust the beamsplitter position if the
star is not centered perfectly on the slit during tip/tilt operation.

At end of night, just make sure tip/tilt switch is in the "disabled" position
and close PMT baffle tube diaphragms.

System Shutdown and Removal Procedures at end of Run

1.
2.
3.

Shut down Visual Designer program.
Shut down PC.
Remove beamsplitter and store properly.



NoO O A
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Close diaphragms in PMT baffle tube.

Power off tip/tilt driver.

Power off signal converter.

Remove optical table - polar quartz link and slide optical table out of
light path.

Cover optical table mirrors.

Unplug PC to signal converter cables and store under PC desk.



A3: Parts List

Part Vendor P/N Total
Cost ($)
Optical Table
Pick-Off Mirrors UCO/Lick Optical N/A N/A
Shop
Tip/Tilt Mirror 02MPQO011/03 | 198.00
Melles Griot 8
Mirror Coatings 650.00
Denton Vacuum FSS-99
Base Plates N/A
UCO/Lick Machine N/A
Pick-Off Mirror Shop 256.00
Mounts (2) J36-482
Edmund Scientific N/A
Mirror Clips N/A
UCO/Lick Machine 3,295.00
Tip/Tilt Actuator Shop 07MCDO015
N/A
Tip/Tilt Actuator Melles Griot N/A
Mounting Plates
UCO/Lick Machine N/A
Optical Table Link Shop N/A
N/A
Rubber Stopper N/A
UCO/Lick Machine N/A
Misc. Hardware Shop N/A
UCO/Lick Machine
Shop
N/A
Beamsplitter and
PMT Assy.
Beamsplitter OptoSigma 03-2480 170.00
Beamsplitter Mount Melles Griot 07MHTO037 91.00




Mounting Plates UCO/Lick Machine N/A N/A
Shop
PMT Baffle Tube
Iris Diaphragm J36-623 42.25
Edmund Scientific
48mm Ring Mount J52-304 115.50
(2) Edmund Scientific
J03-630 19.00
Double Female Edmund Scientific
Thread
Ring J03-632 115.50
Edmund Scientific
Iris Diaphragm J54-630 42.00
Barrel Edmund Scientific
J53-483 33.75
15mm Extension (2) | Edmund Scientific
J52-298 19.00
C-to-T Thread Edmund Scientific
Adapter
J52-295 42.00
Double Male Thread | Edmund Scientific
Ring J52-292 63.00
Edmund Scientific
25mm Extension (2) N/A N/A
N/A
25mm Holder (2) R5900-01-M4 | 1,345.00
Hamamatsu
PMT Housing E7083 335.00
Hamamatsu
PMT N/A N/A
UCO/Lick
PMT Socket Observatory
Misc. Hardware
PMT Signal
Converter
EMCO High Voltage | L10W 77.00
PMT Supply Amp
Advanced Research | PMT-5R 3,240.00




PMT Preamplifiers
(4)

Instruments
Corporation

123490 39.95
Jameco Electronics
Preamplifier power N/A N/A
supply N/A
Misc. Hardware
Controller
PC Hi-Tech USA N/A 560.47
Visual Designer 4.0 Intelligent PCI-20909S-1 | 695.00
Instrumentation
Multifunction I/O PCI-20428W- | 445.00
Board Intelligent 1
Instrumentation 60.00
Termination Panel PCI-20428K-1
Intelligent 570.00
PCI/GPIB Interface Instrumentation 777158-51
W/ Software & Cable
National Instruments N/A
PMT Power Supply N/A
UCO/Lick Electronics 4,400.00
Tip/Tilt Driver Shop 11NCS101/IE
EE N/A
Misc. Hardware Melles Griot
N/A

N/A




A4: Component Datasheets and Mechanical Drawings

Optical Table Mechanical Drawings

- Optical Table Mounting Surface

- Assembled Optical Table

- Optical Table Assembly Drawing
- Mirror Layout

- Pick-off Mirror Mounts

- Tip/Tilt Mirror Mounting Plate #1

- Tip/Tilt Mirror Mounting Plate #2
- Baseplate #1

- Baseplate #2

- Baseplate #3

Optical Table Datasheets

- Nanomover Actuators

- Nanomover 1 Calibration Graph

- Nanomover 2 Calibration Graph

- Nanomover Gimbal Mount Kit

- Sample FSS-99 Ag Coating Curve
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The Nanomover™ actuator congists of the finest micrometer
leadscrew driven through a direct linkage (to minimize backlash)
by a two phase, 400 steps/revolution stepper motor. Although some-
what Jarger than a typical micrometer, Nanomovers are designed
as a direct repl fora ] i Three versions of
Nanomover are available: standard (11 NCM 001), high torque
(11 NCM 005), and the spherically tipped (11 NCM 007).
#& All actuators have 2 25 mm travel.
# Directly replaces manual

shafts.
# High torque model is perfect for vertical stages.
# Available driver allows complete software control.
¥ Individually tested actuators come with inspection data sheet.
# Up to 10 nm resohution, repeatable to within + 100 nm.

s with 9.5 mm (375 in.)

20 25

10 15
SPINDLE TRAVEL (mm)

Typical N r parfo showing the bidiractional
repeatability and accuracy (measured using a Hewlett Packard
laser interferometar 5508A) over the range of traval.

Nanomover™ Actuators

SPECIFICATIONS: Nanomover™ ACTUATORS
Resolution: 10nm
Bidirectional Repeatability: +100nm
Absoluts Accuracy: *+1um
Range of Travek: 25mm
Maximum Velocity: 2.5 mm/sec.
Maximum Acceleration: 1.25 m/sec?
Maximum Load:
11 NCM 001, 11 NCM 007: 10kg
11 NCM 005: 20kg
Stepping Current:
11 NCM 001, 11 NCM 007: 090A
11 NCM 005: 1.20A
Holding Carrent:
ll_NCMOOI, 11 NCM 007: 045A
11NCM005: 0.60A
11 NCM 001, 11 NCM 007: 370 mm
11 NCM 005: 500 m
Standard Cable Length: 3m
Dimensions:
11 NCM 001: 44 %44 X160 mm
11 NCM 005: 4444 X174 mm
'111‘{(.1(007: 44 X 44 x 160 mm
Weight:
1INCM001: 370 gm
11 NCM 005: 500 gm.
1INCM 007: 370 gm.
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Nanomover™ GimbalA
Mirror Mount Kits

This gimbai type mirror holder is designed so the two orthog- SPECIFICATIONS:

onal axes of rotation intersection on the front surface of the mir- Nanomover™ GIMBAL MIRROR MOUNT KITS
ror. A3 a resuit, the optical path length will remain constant with Angular Range: 6

angular changes in mirror position. . N - 50.8mm

3% Basily assembied. K . . 12mm

# Solid steel col on. AnguhrSmﬂﬂvily' >{.5 arc seconds

ki ;x;ivexsalinnblmem’cbasephxepmvidedwidxboth‘/‘-mud M‘ ial: Solid steel with stainless steel motion 3

#% Holds optics up to 50.8 mm (2 in.) in diameter. N ~ 2 11NCM 001
# Comes with two Nanomover™ drives an actnators

3 Angular resolution of better than 0.5 arc seconds. Nanomover™ Gimbal Mirror Mount Kits

8
12 MAX: _-]—-—
' 4x M4

H

o o
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$10x7 deep

£
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Beamsplitter and PMT Mount Assembly Drawings

- Assembled PMT-B/S Mount

- Beamsplitter and PMT Mount Assembly
- B/S-PMT Mounting Plate #1

- B/S-PMT Mounting Plate #2

- B/S-PMT Mounting Plate #3

- B/S-PMT Mounting Plate #4

- B/S-PMT Mounting Plate #5

- B/S-PMT Mounting Plate #6

- PMT Housing

- PMT Baffle Tube

Beamsplitter and PMT Mount Assembly Datasheets
- Kinematic Beamsplitter Mount

- Beamsplitter
- PMT & Socket
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Kinematic
Mirror/Beamsplitter
Mounts

Kmemancnnrxor/beamsphmmoumxmamde&llow cost
solution for two axes tilt. The ki jes hard

surfaces to resist wear and increase stability.

% Precision stainless steel adjustment screws with brass
threaded inserts provide exceptionaily smooth adj

# Thriple-drive option provides translation.

# Counter bored holes provided for easy “top down” mounting
wmommwm(pﬂsem)andpﬂm@age'ﬂ‘)

¥ Angular range of 10°.

# M6 and %-20 cap screws provided.

clearance for F thread capscrew 2 places

07 MHT 02X kinematic mount with two adjusters
07 MHT Mirror Mounts

ng from 2 of adjustar. **07 MHT 025 repiaces 07 MHT 001.

383 MELLES GRIOT a hitp:#www.mellesgriot.com s Your Giobal Photonics Partner




OptoSigma Beam Samplers Page 10f2

Ordering Details

Provides a 4% reflected sample of the entire beam

Highly efficient AR coating on the second surface to eliminate ghosts
Available in four standard diameters

Wedged second surface also available for highly demanding applications
Surfaces finished to A/10 flatness

About 4% of a beam incident at 45 degrees is reflected from one
surface of these BK7 beam samplers. The faces are parallel to
within Sarcsec with a highly effective anti-reflection coating on
the second surface. This coating elimmates virtually all ghost
image problems. The 4% reflected beam is useful for diagnostic
sampling or monitoring of the optical beam.

Specifications & Tolerances

Substrate flatness: /10
Surface quality: (40-20
Reflectance:  |[Rav =4% at 45degrees|| 5
Thickness: 0.2mm ™
Parallelism: |+Sarcsec or 1° wedge
Diameter: -0, -0.2mm
Bevel: 02mmx45°
Usable aperture: [>90% diameter
Material: [BK7, grade A

Wge (ogtional): !|1° )

Beam Samplers

‘nternationai Pricing: Prices for the United States are listed. For export orders shipped outside the
United States simply add 5% to the US price.

http://www.optosigma.com/beamsplit/beamsamplers. html 11/22/99



OptoSigma Beam Samplers Page 2 of 2

Diameter, D [Thickness, ti _ L P &{L . Product
(inchs )“(m)' (m) INew L.ower LY}
1.00 25.4 3.0
1.18] 30.0 3.0
1.97] 50.0 5.0
2.00| 50.8 5.0

For a 1° wedged sabstrate append -W to product number and add $20 to the price.
Note: Wedged substrates are thicker.

0 s

o Laser and Broadband Plate B k (with multilayer dielectric coatings)
o Non-polarizing L. Cube Beamsplitters (with special all-dielectric coatings)
» Broadband Cube fitters (with dielectric coatings) .
o Mew Low-polarizing Cabe Beamsplitters (with hybrid coatings)
e Metailized Plate Be; litters (with inexpensive metallic coatings)
Aetallized Cube Beamspiitters (with internal metal film coatings)
« Harmonic Separators (for separating YAG laser harmonics)
o Peilicle Beamsyplitters (coated for a range of inteénsity splits)

0pt05igma®

Ordering & Technical Support
(949) 851-5881

Fax (949) 851-5058

‘E-MAIL: optosigm @ix.petcom.com

BOME | Mirrors | Begrspiisers | Windows | Lenses | Prisms | Polarizers | Filters | Apertures | Minisystem ! Liogar
Drivers -

Coatings | Optical Bases | Qptic Hoiders | Miror Mounts | Positioning Stages

htq.)v://www.optosigma.com/beamspﬁr/beamsamplers.hunl 11/22/99



| MULTIANODE
HAMAMA~ABRYSU | o, oToMULTIPLIER TUBE

PRELIMINARY DATA ‘
MAR. 1997 R5900U-00-M4

FEATURES

N 2 x 2 multianode

A Newly developed "metal channel dynode”
W High speed response

B Low cross - talk

GENERAL
Parameter Description / Vaius Unit
Spectral Response 30040 2 PB~ 700 nm
Wavelength of Maximum Resp 420 nm
I | Material Bietest M/t TTALKALT =
i | Minimum Etfective Arsa 18x18 mm?
Window Material . Borosiicate glass -
[ Structurs Metal channel dynode -
Dynods [ Number of Stages 10 =
Weight ) Approx. 26 g
Suitable Socket E£678-328 (option) -

MAXIMUM RATINGS (Absoiute Maximum Values).

Parameter Value Unit
Supply Voltage | Between Anods and Cathode %00 Vde
Average Anode Current B 0.1 mA
CHARACTERISTICS (at 25 °C) .
Parameter Min. Typ. Max. Unit
| Luminous (2856 K) 50 70 - nAAm
Cathode ¢ Blue (CS - 5 - 58 filter) s 8 - HAAmb
Anods. itivity [ Lumi (2856 K) - 28 140 - Allm
Gain | 5x 108 2x10* - -
Anode Dark Current per Channel _ 05 _ nA
(after 30min. storage in dark
o | Anode Puise Rise Time - 12 - ns
Time [Transt Time Spread (FWHM) - o2 Z na
Puisa Linearity per Channel (+ 2 % daviation) - 5(30%) - mA
Cross - talk (9 x 9 mm? Aperture) - 2 4 %
Uniformity Between Each Anode - 1:1.5 1:3 -

NOTE : Anode characteristics are measured with the voitage distribution ration A shown below.
@ : Measured with the special voitage distribution ratio B (Tapered Bieadsr) shown beiow.
VOLTAGE DISTRIBUTION RATIO AND SUPPLY VOLTAGE
Eiocrodss [ Ton [52 [0 [ow [0 [ oy [0 [ o]
Ratio A 1.5 1.5 1.5 1 1 1 1 1
Ratio B (Tapered Bleeder) 1.5 1.5 1.5 1 1 1 1 1 1
Supply Voitage: 800 Vde, K: Cathode, Dy: Dynode, P: Anode




CATHODE RADIANT SENSITIVITY (mAMW)

MULTIANODE PHOTOMULTIPLIER TUBE R5900U-00-M4

Figure 1: Typical Spectrai Response Figure 2: Typicai Gain and Anode Dark Current
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Figure 3: Typical Time Response Figure 4: Typical T.T.S. Characteristic
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Figure 5: Puise Linearity per Channel

© T T T T
PULSE WIDTH=50 (ns)

REPETITION=1 {(kHz)

| SUPPLY VOLTAGE= -800 (V)
& ° ™N
-4 Bleeder Ratio .
Q 1.5:1.5:1.5:1:1:+-:1:2:38
= ‘ z
@ Pl
a -10
10-! 100 101 102
OUTPUT CURRENT (mA)

Figure 6: Anode Uniformity (Example) ) Figure 7: Anode Cross Talk (Example)

82 95 0.1 0.9

1.3 | 100

97 100

Supply Voltage : 800 V
Light Source + Lamp(uniform DC light)
Spot lflumination : 9 x 8 mm? N

Supply Voitage : 800V
Light Source ~ : Lamp(uniform DC light)
Full llumination

Figure 8: Dimensional Qutline and Basing Diagram (Unit: mm)
30005

(125.7+0.5
BMIN.

| |

Bottom View

Top View




MULTIANODE PHOTOMULTIPLIER TUBE R5900U-00-M4
[ACCESSORIES]

@ Socket E678-32B |[OPTION

$051

MATERIAL: Glass Epcxy TACCAMED

@ D Type Socket Assembly E7083

P No.1 300£0.8
-
an! 18]
il §
cgooos
T
POM HOUSING
H ’ 3
E} 1 d
! -3
+ <
T <
LE3
i { Ribfl :330k0
I . a2 Réw Al (2200
o 2 RIZORI4:S1Q
[ 33 1M
..\.: Bt Cloy :001pF
'3
"
t
L
Pa P3 5
v - -
ST ] |Ra-174n §
1 S T a
[[poNa t
GRIENTATION ~H comPounn
527 P2 Bare ey
PreoR4:SIGNAL OUTPUT ; .
COAXIAL CABLE{GRAY) *For a stabis op all of anodes shouid be ito

ground potential through load rasistors such as 100 k chm or
s0, even if they are not used.

/\ WARNING ~ High Voitage ~

TAGOAO1&2EA
» PATENT: USA Pat. No. 5410211 PATENT PENDING: JAPAN11, USA1, EUROPE2
HAMAMATSU PHOTONICS KK, Electron Tube Canter
314-5, Shimokanzo, Toyooia-village, iwaia-gun, Shizuoka-en, 43&0193me%(81)53¢&-5248 Fac({81)530/82-2205
UaA P.0.Bax 6010, Sudgomater, N.. 088070010, USA.,
10, D211 Homwching am Ammases, Gemsany, rmmmmm

Frama Hasmematins Phokmion Franos: SATLL: 8, e d Sade Trapa 405371 00, Fax(ash 8 8371 10

Lough Point, [Py m 267-3680, TPMH1128E06

Al Fledguien 7, 9-184 40 Ketn, Sweden, JUN. 1897 (9703)
8.AL: Via dela Male, Vo), ey 81741 .




PMT Signal Converter Drawings

- Signal Converter Diagram

PMT Signal Converter Datasheets

- PMT Preamplifiers
- PMT Supply Amplifier
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v

"~ ADVANCED S
"RESEARCH INSTRUMENTS
CORPORATION

1

PMT-5R CURRENT TO VOLTAGE AMPLIFIER

SPECIFICATIONS S
Input Impedance . 1*Q B
Input Signal Range 1pA to 1uA per 1V output
Input Range Selector Remote via 3 logic lines
Output Range . ) *10V. ’
Output Impedance- 100Q
Power Requirements : %15V, 50mA
Physical Size ; ' ' 2.5x5x2inches
Output Connector ' BNC and 9 pin sub miniature D
9 Pin Sub Miniature D Connector Pin Qut . Range Selection ‘
: ange :
: : -10® 107 10° 10° 107 10"
1 N0 ¢ : ' E
2 Bit 0 LSB- Bit0 o1 0 1 0 1 0
3 +15VDC Bit 1 0O 01t 1 0 0 1
4 Bit. 1 . Bit 2 0 0 0 0 1 1 1
5 Bit 2 MSB . :
{5 Signal GNIT} ‘
7 Power GND' . TTL = Positive Logic
8 -15VDC 1=+5V 0=0V
FEATURES . - ' ~ APPLICATIONS
® Low Noise ' o - e Spectroscopy ,
® Wide Sensitivity Range . ® PMT or Photo Diode Preamplifier
® Small Size ) . ® Low Light Levei Detection -
® Stabilized Power Conditioning _ ® Detection of Currents in the Pico
® Low Cost R Ampere Range -

Bandwidth and noise comparison with similar amplifiers is on the reverse side of this data sheet

Fehruuy 1985

(303) 449-2288 « FAX (303) 449-9376
2434 30th Shreet » Boulder. CO 80301, USA
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Low Noise, Proportional High Voltage Modules

- 0 to +or - 300 through 0 to + or - 3,000 VDC @ 1.5 Watis

L Series

FEATURES

Low Ripple

Proven Reliability -
.Extensive Fittering and Shielding
Proportional Input/Output

Low Cost/High Performance

‘OPTIONS
External Metal Enclosure
Two Pin-Pattems

APPLICATIONS
Photomultiplier Tubes
Mass Spectrometers
Avalanche Photo Diodes
Microchannei Plates

PHYSICAL CHARACTERISTICS
SIZE: 25"x1.5"x0.85"
WEIGHT: 3 Ounces Approx.
PACKAGING: Fully Encapsulated
CASE MATERIAL: Glass-filled Epoxy
MOUNTING: Four PC Pins

Holes (A model only)

ELECTRICAL SPECIFICATIONS

INPUT VOLTAGE: 0 to 12 Volits

TYPICAL TURN-ON VOLTAGE: <2 Voits
OUTPUT VOLTAGE: See Table

OUTPUT CURRENT: Ses Table

RIPPLE: See Table

REGULATION: 10% (No Load to Fuil Load)
ISOLATION: 3,500 Voits

OPERATING TEMP: -10° to +60° C

e-mail sales@emcohighvoltage.com
Web site www.emcohighvoltage.com

The L Series is a line of small,
versatile, component level building
blocks that provide up to 3,000 VDC,
positive or negative, in a compact
PC mount package. The isolated
output is directly proportional to the
input. Either output may be grounded
to generate positive or negative high
voitage. Exceilent filtering techniques
and a low noise sinewave oscillator

provide clean, reliabie DC to HV DC
conversion with low ripple, noise,
and EMI/RFl. Two pin-out options
are available in this series; add an
“A* or ‘“B" for your choice (see
beiow). An external metai enclosure
is also available, just add an “AB" to
the model number (.e. L30BAB).

OUTPUT QUTPUT
MODEL VOLTAGE CURRENT RIPPLE
Lo3* 010 300 5.00mA 0.025%
Los™ 0 to 500 3.00 mA 0.025%
L1o* 0 1o 1,000 1.50 mA 0.025%
Li2* 010 1,200 1.26 mA 0.025%
L5 0to 1,500 1.00 mA 0.030%
L20* 0 10 2,000 0.75 mA 0.025%
125" 0 to 2,500 0.60 mA 0.200%
L3o* 0 to 3,000 0.50mA 0.200%
* Pin-out pattem “A”or “B” must be spacified with model number

200 (8.08) F-2.10 (55,3601 \_pqem cLemnce e
2

MACER
.85 2159 .
O3 L78) DA
.20 (5.08) o e

Phone (209) 223-3626 Fax (209) 223-2779
11126 Ridge Road, Sutter Creek CA 95685

Pin# | Function
1 {+) Input
2 (=} Input
3. | ()Output
4 {+) Output )

PIN-OUT PATTERN."A” PIN-OUT PATTERN “B*
150 @.a0— {250 (63.50)
- $—=2.50 (6350~
120 coum | 150 Ga.40) |
ﬁ 1_'.0[ g1

85 @99 -
o8 78 DA
20 @om 4 PuAcEs.
20 (So@t4210 (5334 20 (508
1 3 1
93 @41 110, @7.34)
= o

e e e
.80 (zo.iz_) 1.00 (25.40)
- a hi s - s
B LR e .25 (638
(16.51) (30.48)




Controller Drawings

- Controller I/O Wiring Diagram
- PMT Power Supply Schematic

Controller Datasheets

- PC

- Multifunction 1/O Board

- PCI/GPIB Interface

- Nanomover System Il Tip/Tilt Driver
- Nano Micropositioning Systems
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34 .
753-63888

3l: 15
ax: E 18] 733°83%3 /EQ/—-"
H:ustomer' Contact
ERSITY QF CA - SANTA CRUZ SF STATE UHIV
LORIA NIKE

Tel: (415) 731 3982 xPU

1156 HIGH STREET
[ 459’5168 (415) 731-3982 XMIX

g

SeeuRt Terme Pue Bake
83342 NET 30 DAYS 10/19/98
@les order B3 % Reference

50-107203. p0085773
iy Item pescription Order Ship
CBpssrst. .. mINE PENTIUN S svsm = 1 1
2 MB-PS/5-TRIT-TX INTEL TRITON TX M8 W/S12K 1
g 383916 HFG PooBs0ass
£ CPU-586-166-INT- INTAE‘L e ‘;"9 166 CP 1 1
& nsn-tsun—em 4x32-60 EDO (1648 EDO), T2PIN 2 2
SN 2 397594
/N 1 97614
% c..ss-nm-up HINT TOMER CASE 4/POMER SUPPLY 1 1
§ - N5-CFANPS PENTIUR COOLING FA 1 1
T. VGA-9680-TRI  TRIDENT 9680 1MB PCT U/ WPES 1 1
; /N i 438049, WFG : wsmzmo
LY=L MCAITS  NTTSINY 1 14408 F 1 1
H0-2.18BIDE-HES W, 0. 2.18B ULTRA T 1 i
r A idaas, W6 @ umaoxomv
0 PARTS £323PARTS OMLY D0 NOT INSTALL tasaz 1 1
1XB-104<QTRONIX  QTRONIX T3 coRpLUS 104 K/B (AT] 1 |
2L MICE- SUTTON. SERIAL NOUSE 1 1
37NON-14-DIGIVIEW ¢ DIGIVIEW 14° SVGA MONITOR &= ] 1
S © 0T, O : 3LX48471305200 .
; ua-sn SYSTEN DIAGNOSTICS 200 . 2:00
E- PROCESSING T FEE 1 1
7 * suss:camxs

x//’M

M;ﬁmu—mﬁmy‘-mm

mammmmh

SI-102060 09/19/98
Ship To
sales Rep Scheduls Bate
RAYNOND L. 09/15/98
?
skrip VIa Page Printed
~WILL CALL PICX UP 1 09/19/98
Price Disc UM Amount
EA
64.00 EA 64.00
62.00 EA ’ 62.00
16.00 EA 32.00
18.00 EA 18.00
7.00 EA 7.00
20.00 EA 20.00
16.00 EA 16.00
122.00 £A 122.00
EA
9.00 EA 9.00
5.00 EA 5.00
108.00 EA 108.00
40.00 . iR 80.00
\7.47 EA 17.47
Taxable 0.00
ax 0.00
Exempt 560.47
Tota 560.47
Paid 0.00
Tr Disc 0.00
Balance - 560.47
Thank You

‘n

Mmmmummwmm All CPU sales are covarad under a seven day
d to a 16%

fee within 30 days with originai packaging

pnun‘ldmmy.kly
and conditions. NO retum of instant

nuaom-nn y

mmmmw mmmmwmmsm
Refer to back page for more terms and conditions.

check p

No returns or exchanges on

cﬂumwm@umpubd.m
ammmmmmmmmm



AppalﬁxC:IprxﬁcM ificatio

PCL-20428W BOARD ELECTRICAL SPECIFICATIONS
(All specifications are typical at 25°C uniess atherwise noted.)

PARAMETER CONDITIONS SPECIFICATION
| Bus Compatihility PCIXT/AT and EISA
Ansiog input .
Number of Channeis )
PCI-20428W-1,-2 Singie-ended/Diffarential 168
PCH20428W-3 Single-ended 18
12 bits (1 part in 4096)
Voltage Ranges
PCl-20428W-1 Gain=1 5V, =10V, 0-5V, 0-10V
Gain = 10 0.5V, =1V, 0-0.5V, 0-1V
Gain = 100 =50mv, 0.1V, 0-50mv, 0-0.1V
PCI-20428W-2 Gain= 1 26V, 210V, 0-5V, 0-1QV
Gan=2 +2 5V, 15V, 0-2.5V, 0-5V
Gain=4 +1.26V, 2.5V, 0-1.26V, 0-2.5V
Gain=8 +825mV, =1.25V, 0-625mv, 0-1.28V
PCI-20428W-3 Gain = 1 5V, =10V, 0-5V, 0-10v
Qvervoitage Protaction Power onv/ Power off =35V/220V
Gain Accuracy
PCI-20428W-1, -2 Gain = 1 0.02% max
- Gain=2, 4,8, 10 0.07% max
Gain =100 0.25% max
PCl-20428W-3 Gain = 1 0.02% max
Ofiset Voitage AT +2 44mV max
Bias Current 500pA
input impedance 10°Chms/10pF
Comumon Mode
Range Vem = Vrange - (Vdiff “Gain)y2 %10V (DC + Peak AC) min
R L 60Hz, 1000hm imbaiance .
PCl-20428W-1, -2 Gain < 10 80dB / 0.04LSB/V min
Gain = 100 90dB / 1.3LSB/V min
Noise . Input grounded at connector; AMS / p-p
PCl-20428W-1, -2 Gain = 1 0.5 LSB AMS max
PCl1-20428W-3 Gain = 1 0.5.LSB RMS max
Monotonicily.. | No missing codes 12bits..
Linearity Emor:
PC1-:20428W-1, -2 . +0.024%, =1 LSB max
PCl-20428W-3. 20.024%. =1 LSB max
‘Ansiog Output
PCI-20428W-1, -2
Number of Channeis 2 L
Resolution 12 bits (1 part in 4096) S
Voltage Ranges BV, 0-10V, =10V
Gain %1LSB
Linearity Emor 0.024%
Offset Voitage +2.44 mV max
Monotonicity 11 bits
___Ouiput Current
Digital VO
Number of Ports 8 channeis (bits) each 2(1 input , 1 output)
input Current, High-Lavel 20uA
. Input Cument, Low-Lavel 200uA
Output Laveis TTL compatibie
Source Current Vout = high 400uA
Sink Current Vout = iow 8mA
External Input
Input Level TTL compatible (Schmitt-rigger)
Input Current, High-Levei m

— Coedon neipege) |




Appendix C: Specifications

o+
.

— ————————
PARAMETER CONDITIONS SPECIFICATION
Timebase Genarators
Number of Channels T
PCH20428W-1, 2 27
Type crystal-based Rate Generator
Resolution | 12508
Qutput Frequency )
18-bit Operation 122Hz to 4MHz
0.002Hz to 2MHz
OQuiput Loveis TTL compstible
Source Cument Vout = high 15mA
Sink Current Vout = low 24mA
Number of Channels 16 bits 1
Clock Speed
input Laveis TTL compatible (Schmitt-trigger)
‘mput Current, High-Lavel 20uA
Input Current, 200uA
Quitput Laveis TTL compatible
Source Current Vout = high 400uA
Vout = low SmA
Interrupts
PCI-20428W-1, -2
" Sources - Jumper Selected One of 3:
Analog Input RateGenerator,
PCI-20428W-3 Anaiog Ouiput Rate Generator
Sources Jumper Selected Oneot2
AnﬂoglnthOC.
Analog input RateGenerator,
PC Levels Jumper Selected IRQ3 and IRQS5
Single Transfer DMA mode only - -

Connecior pins P1-06 and P1-48 combined |

Length x Height

(ﬂ.Scm x 10.7cm)

5"?(




High-Performance GPIB

Interface for PCI -

PCI-GPIB

Overview . protocol that attempts to conduct data transfers with the new
:The PCI-GPIB is a high-performance Plug and Play IEEE 488 higher speed grotocol. If all active Uistaners are not capabie of
-Interface for personal computers and worlctations equipped - HS488 transfers, the protocol automatically uses the (EEE 488.1
with PCl expanston slots. You can use the PCI-GPIB in PCs J-Mrsv'hang;fukg p@;pcol. Maximum data trarisfer rates
running Windows NT/98/95, Power Macintosh compuzers.” ! eslng 5488 depend on the host computer
-Stn. Utra Workstatfors, and DEC Alpha Warkstadons. architectlire and: systam configuration. The PCLGPIB has,
ASICs make the PC-GPIB a maximurm-performance
. v |EEE 488.2 interface board for the PCI bus. The
... MITE ASIC, a complete PC! interface, s compliant
" with'the PCI Sp n 2.1, The ¢ is
completely software-configurable and compatibie
with the Plug and Play standard for easy hardware
instafiation. The TNT4882C chip performs the
basic [EEE 488 Taiker. Listener, and Controlier
functions required by ail versions of the IEEE 488
standard, including [EEE 488.2. The PCLGPIB can
sustain data wansfer rates up to 1.5 Mbytes/s
using the IEEE 488.1 3-wire handshake. Tha
PCI-GPIB aiso implements the high-speed
HS488 GPIB protocol, for benchmarked data
transfers up to 7.7 Mbytes/s.

HS488

The PCI-GPIB can use the high-speed GPIB
protocol (HS488). HS488, paterxed by National
Instruments. increases the maximum data transfer R
rate of ANSI/IEEE Standard 488.1-1987 up to  Figure 1. PCLGPIB Data Transfer Benchumarks using Windows NT
8 Mbyes/s. HS488 is a superset of the EEE 488.7 (smadi data blocks)

. GPIB Instrument -
‘Control ..

Throughput
(kbytes/s)

698 National Instruments
Phane: (512) 7940100 .« Fax: (512) 683-8411 » i com » inst.com
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been benchmarked at transfer rates up to 7.7

d1d9-1d

The TNT4882C f ly and transp ly
handles the H5488 protocoi without additional
circuitry. Because HS488 Is a supersat of [EEE 488.1,
you can mix existing GPIB devices with devices that
have high-speed capabillty without changing your
appicaton programs. The TNT4882C can implemernt
high-speed data transfers automatcally. Thus, davices
that have the TNT4882C chip can transparently
commuricate using HS488 if the comesponding Talker
or Ustener can also use HS488.

Transfer Rates

-The PCI-GPIB hardware and software provide
maximum performance, even when the data block is
small. Figures 1 and 2 describe perfarmance under
Windows NT. Figures 3 and 4 describe perfarmance
Figure 2. PCI-GPIB Data Transfer Benchmaris Using Windows NT under Solaris 2. Figures 1 and 3 liustrate the data
" ransfer performarice of the PCI-GPIB for transfers
smaller than 1 kbyte. Figures 2 and 4 extend
’ the piot up to 32 kbya
data transfers. Actual
obtainable data ransfer
rates ~depend on
host computer; system
onfiguration; and devica’

Ccapabity,

ey

jonuo)
juoumnnsyj gid9

Throughput (khytes/s)

Figure 3. PCI-GPIB Data Transfer Benchmarks Using Sun Solaris 2 (smadl data biocks)
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Figure 4. PCLGPIB Data Transfer Benchmarks Using Sun Solaris 2

Hardware

The key functional components of the PCI-GPIB include:

The PC! interface logic is integrated in the MITE ASIC, a-
high-performance, single-chip PCl interface. All PCl-defined
configuration registers and additional controi and status
registers are implemented in the MITE. The address and contmi .
signals of the PC! buss are decoded by the MITE to provide access o
the PCHGPB registers, the onboard ROM, and the TNT4882C ASIC.

The MITE provides bus ing using a sop 1 OMA
Controiler to enhance overall perforniance during data
transfers. The DMA Controlier automaticaily provides several
modes of operation, inciuding iink chalning, to maximize data
transfer performance.

TNT4B82C

The TNT4882C ASIC is the flrst maximum performance
single-chip IEEE 488.2 Talker, Listener, and Controder interface
with integrated IEEE 488.1-compatible transceivers. The
TNT4882C also implements the HS488 mode of operation for
high-speed GPIB data transfers. The transfer functions

" implement Automatic Handshake Holdof on the last byte of a

GPIB read; and Automatic ENO transmission on the last byte of
‘a GPIB write, Because thePCI-GPIB performs these functions in

" hardware, you save significant CPU time relative to performing -

the same functions in sotware. .= .

' GPIB Transceivers

Transceivers interface the PCLGPIB to the IEEE. 488 bus, which
provide power-up/powerdown bus protection (gikchiree). The
transceivers are integrated into the TNT4882C cireuitry.

N3-488DDK

The N-488 Driver Development Kit (DDK) is a comprehensive
sourca code package for developing applications for operating
systems other than those supported by a standard Ni-488.2
driver. NI-488DDK consists of over 20 board-level functions
provided in sourca code to give you a head start when you must
design your own GPIB driver. The NH4B8DDK. a subset of our
N{-488 driver, uses the same syntax so that migration of
applications between the NI-48800DK and our NI-488 driver
software is straightforward.
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™ Control Sy

I (NCSID ists of a
power supply, a two channe] Nanomover control card and two
board slots that can be configured for either an IBM-ISA busor an
IEFE-488/RS-232 interface for communication to the host

The N:

[ The block di: of the NCSII is shown in the figure

o;?agvm-

# Computer contro] via IBM-ISA bus or [EEE 488/RS 232.

# Additional pairs of actuators can be driven by linking control
units together. Only one control unit needs to be configured
for computer control.

#% Interfacs for two mechanical limit switches per actuator.

# Optional joystick for simple control of individual actuators
without a host computer.

3. Can, be used with any two phase stepper motor requiring less
than 1.25 amps per phase.

SPECIFICATIONS: = - .

* NANOMOVER CONTROLLER SYSTEM Il
Nanomovers per chassis: 2 '
Maximum Current per Phase: 1.25 amps
Input power: 85-240 VAC, 50/60 Hz
Fuse: 2 amps slow blow
Safety Ratings:

Designed per U/L, CSA, TUV, and VDE specifications
Limit Switches:
Supported Opto-Interuppter or contact
(open duxing operation)
Dimeasions (W XL xH): 215326 X 100 mm
Weight: 4.4kg
Operating Temperature: 10°C-40°C
Storage Temperature: —40°C-70°C

468 MMELES GRIOT

Nanomovér"‘ Control
System i

Nanomover™ Control System Il

L] htmjlwww.nﬂlesgnotccm = Your Global Photonics Partner



NANOMOTION Il [EEE-488/RS232

one or two axis system: >2 axis system

RS-232, RS-232

EEE-488 port <1 [\ EEE-488 port[ =~

host computer /J host computer ;
[=1 E va - =
= ) =]

< hj P @%‘ﬁ

. =

11 NCS 101/EEE 11 NG 1011EEE
. 11 NIB 001 expansion kit

e —

= |
11 NCS 101 ~a

NANOMOTION il iBM-AT COMPATIBLE SYSTEM

one or two axis system:

PC-link card @
hest IBM-AT computer

I R 1
e =Y I

=]
11 NGS 101/ IBM

>2 axis system

PC-link card @\

host IBM-AT computer

s

11 NG 107/ [BM

L4
i

11 NG 101

Your Global Photonics Partner = http:/Awww.meilesgriot.com =




A Nanomover™ micropositioning system can be constracted
o control from 1 to 16 actuators simuitaneousty. The Nanomover
actuators perform to specified levels of precision when operated

with N yver softw d the N Control Sy 3t
(NCSTI) electronics assembly. The actuators can be controiled
through an IBM ISA bus, RS-232 or IEEE-488 interface. Each
'NCSII chassis can control two actuators. Up to 8 such units can be
cascaded for a capacity of 16 actuators. The Nanomover software
packagetsbaseduponamofdearmnnnandselfhdpm

Only a cursory ledge of p I comp is Y10 exe-
cute relstively complex manenvers.

RESOLUTION

" The ulti resolution of the N: ver™ is *+ | microstep.

‘With 50,000 microsteps pex revolution and a 2 threads per mm pre-
cision micrometer lead screw, thisis a resajution of 10 nanometers.

REPEATABILITY

In most appheauons, the mnst nnponamt feature of a micro-
positioning device i3 the ability to return to a position with
congistently high accuracy. The Nanomover has an unsurpassed
repeatability (both unidirectional and bidirectional) of 100 nanome-
ters. Using the Park function, the system can be powered down.
and left overnight and will still return to the same position within
100 nanometers.

ACCURACY
Good accuracy is hard to achieve but is rarely as important as
mpeambihty mnce,mpnnuph,wmpenmonmnalwmysbemzde
for N: has an absohrte accuracy
of travel of 1 micron, which arises from minute variationsin the
micrometer thread pitch and inherent inaccuracies present in the
steppermotor. For applications requiring even higher accuracy, a
routine to comp: for the errors in an individunal lead
screw can be supplied by Melles Griot on special request.

Your Global Photonics Partner »  http://www.mellesgriot.com =

standard

Nanomover™
Micropositioning

- Systems

RANGE

The Nanomover actuators are able to achieve their high degree
of resolution, accuracy, and repeatability over a total range of
25 mm.

SYSTEM CONFIGURATION

A Nanomover system ean be operated directly from an IBM
PC or industry standard IEEE-488 or RS-232 interfaces. Systems
with more than two can be d by ding in one
of three ways: via the [BM-ISA bus, the parallel THEE-488 bus, or
the RS 232 serial imterface.

The N sof d associated algorithms are vitalin
achieving specified performance. The IBM-compatible system can
be controlled using Nanomover application software and can be
programmed using any Windows compatible programming langoage
using Nanomotion dynamically linkable library (DLL). The
Nanomotion JEEE-488 system can be controlled using the
LabVIEW™ drivers or by programming directly with [EEE-488
commands. The Nanomover RS-232 system can be controfled with
ASCIImThmcammand!anbesentmmgLabVIEdem
i programs.

ions packages, or
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Hamilton Spectrograph Observing Log

Observer: Fischer/Butler Tape:B97 Telescope:3m
UT Date: Sept 25/26 1999 Chip:#6 Mask:0CM
Windowing: Rows: 1000 Cols: 1851 Col. offset: 97

Grating: 493631 * Ht:499811 slit:640mu "1*
CCD Focus:5Q0399 .

d*.ccd Object I2 Mid-Time(UT) Exp. Comments

number Name (¥/N) time
185 HD195019 Y 03:23:31 380 2600dn
186 HD194035 s 03:32:27 420 3kdn
187 HD199598 Y 03:42:23 420 3kdn
188 HD202108 Y 03:53:24 600 25004n
189 HD208313 Y 04:05:56 600. 25004n
190 HR8382 Y 04:16:13 300 25004n
191 HD209779 Y 04:28:28 900 1kdn
192 HD209875 Y 04:46:31 600 2300dn
193 HD213575 Y 04:57:53 520 3800dn
194 HD217107 Y 05:07:46 420 4kdn
195 HD217877 Y 05:17:53 600 4kdn
196 HR8729 Y 05:28:19 280 - 6kdn
© 197 HD214557 Y 05:36:28 420 4kdn
198 GL873 Y 05:56:34 900 300dn
199 HD217618 ¥ 06:15:02 900 3kdn
200 HD218868 Y 06:30:43 600 3kdn
201 HD221830 Y 06:41:21 420 3kdn
202 HD222033 Y 06:50:18 420 2500dn
203 HD218133 Y 06:59:56 420 2kdn
204 GL908 Y 07:15:02 900 1kdn
205 HR8969 ¥ 07:26:36 90 Skdn
206 HD217813 b4 67:33:56 420 4kdn
207 HIP113084 N 07:51:29 180 5kdn,Kgiant
208 HIP114449 N 07:58:17 180 5kdn, Kgiant
209 HIP113622 N 08:04:52 280 4kdn, Kgiant
210 HIP113686 N 08:12:51 280, 6kdn, Kgiant
211 junk Y 08:39:29 27 saturated Bstar .
212 HR8781 Y 08:41:45 27 10Kdn, Bstar
213 HR8781 Y 08:57:46 25 10kdn, Bstar
214 HIP117567 Y 09:01:05 360 Skdn, Kgiant
215 HIP117567 N 09:08:27 300 Skdn,Kgiant
216 HIP117756 N 09:16:34 300 6kdn, Kgiant
217 HD4903 Y 09:28:11 720 4kdn
218 HD8262 Y 09:46:28 600 4kdn
219 HD10126 Y 10:00:55 900 2600dn
220 HD8673 Y 10:15:50 480 Skdn
221 HR458 Y 10:24:03 120 6kdn
222 HRAS8 Y 10:27:31 90 4kdn
223 HR493 Y 10:33:25 240 4kdn
224 HRS09 ¥ 10:49:06 180 Skdn
225 HRS509 b4 10:53:51 180 Skdn
226 HD11226 Y 11:08:59 1200 1lkdn
227 HR582 Y 11:29:36 600 2kdn
228 HR1729 Y 11:54:46 720 2500dn, tip/tilt!
229 HR1165 Y 12:17:04 120 1900dn, open lo
230 HR1165 Y 12:21:07 120 4800dn, closed log]
231 HR1165 b4 12:31:12 120 4000dn,no t/t"
232 HR1165 Y 12:37:46 120 1200dn, open loop
233 HR1165 Y 12:41:42 120 2500dn, closed log
234 HR1165 Y 12:45:23 120 1300dn, open loop
235 HR1165 Y 12:49:09 120 3500dn, closed loop
236 HR1165 Y 12:52:48 120 2300dn, open loop
237 HR1165 Y 12:56:48 120 2800dn, closed loop
238 HR1165 Y

13:00:52 120 850dn, open 1oop}



Hamilton Spectrograph Observing Log

Observer: Fischer/Butler Tape:B97 Telescope:3m
UT Date: Sept 26/27 1999 Chip: #6 Mask :OCM
Windowing: Rows: 1000 Cols: 1851 Col. offset: 97
Grating: 493631 Ht:499818 slit:640mu "1"

CCD Focus:500398

d*.ccd Object 12 Mid-Time (UT) Exp. Comments
number Name (Y/N) time

260-265 Wideflat 03:04:00 . 5 64:5,bgl3 foctus:a
266 ThAr 03:05:00 3 64:2

267 I2 03:06:00 5 64:2,bg13 w717
268 HR7602
269 HR7602
270 HR7602
271 HD177153
272 HD193017
273 HD194766
274 HD194765
275 HD194035
276 - HD195019
277 HD213575
278 HD217107
279 HR864
280 HR864
281 HR864
282 HR864
283 HR864
284 HR864
285 junk8729
286 HR8729
287 HD221830
HD222033
HD218730
HD221146 .
HD224156*
HD223084
HD4915
HD5133*
HD4903
HD7228*
HD9224
HD8262*
HD8S574%*
HD5065
HD6611
HR458
HD8673*
HD10126*
HD8941
HR493
HRS09
HD11226
HD11505
HD10086*
HD12661*
HD12846
HD17230*
HD18144
HRI937
HD25918
HD33632
HD10780

03:17:19 70 3100dn t/t
03:24:34 70 10Kdn no ttoptics
03:33:59 600 3100dn
03:53:46 600 1300dn
04:10:57 900 2kdn

04:28:13 600 1700dn
04:47:55 1200 2kdn

1150 3kdn

05:32:59 1150 2500dn
05:54:14 200

06:00:00 60 1700dn, t/t
06:20:00 60 900dn no t/
06:25:00 60 1800dn, t/t
06:30:00 60 1280dn, ,no t/
06:35:00 60 1900, t/t )
06:40:00 60 560,t/t
07:33:09 600 1700,n0 t
07:45:03 600 4600, ¢t/
08:00:37 720 2kdn, t/t
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03:10:41 70 5400dn t/t‘,/ clear skies -




239
240
241
242-257

HR1165
I2

Thar
wideflat

13:04:08
13:20:00
13:40:00
13>50:00

wi W b

1600, closed loop
64:2,bgl3

64:2

64:5,bgl3



Date: Tue, 28 Sep 1999 12:16:25 -0700 (FDT)

From: Debra Fischer <fischer®serpens.berkeley.EdUs>

To: paul@dtm.ciw.edu, gmarcy@etoile.Berkeley.EDU, me:.klenbﬁstars sfsu. edu
* jones@ucolick.org, tony@ucolick.ory, vogt@ucol:.ck org

Cc: fischer@serpens.berkeley.EdU

Subject: Re: Lick Errors

Hello, - _
I ﬁhought I'd supplement Mike's report on t/t with my observations.

I checked the spectra of HR7602 with and without t/t (series of
cbservations to test). .The velocities are identical and the Svalues .
from the IR triplet are identical for all 3 observations (2 with and
one without t/t). These cbservations were taken at the beginning of
our last night when the seeing was just under 2" and. we lost a factor
of 2 in counts with t/t.

I also checked hd221830 which is a new standard star with no apparent
velocity variation. This star was cobserved at the end of the night in
nearly hopeless conditions. Between bad seeing and telescope shake,

we were down by a factor of 4 in counts when I started the exposure.

Mike rolled in t/t and had everything aligned in about 15 minutes and

I started another exposure. In these bad conditions, we gained back

a factor of 2, making it reasonable to try to work. The wvelocity and

S values all look consistent with the previous observations of this star.

HR8729 (good ol' 51 Peg) was also observed in extremely bad ¢onditions.
Again, all indications are that t/t- inéreased s/m to a workdble level
and the gpectra produce the expected velocity and S_IR value. i

So; t/t is basically working.. The optics. need to be recoated to. reduce. .
losses and then we need to againievaluate the throughput: performance of: t/t.:,
Wé also need a faster/easier:way:to align the star on the slit. ~ Mike has :.-

. - suggested motorizing the beam splitter so we could adjust it remotely

with a joystick. That would be ideal and I think that should be an

- immediate/early upgrade. . Finally;  once.the optics are resurfaced, we

need to spend some time. evaluating the:performance as a function of -
magnitude. Will we have:to: adjust the gain? What is the faintest
star that the PMT can sense? I think we'll need a different sensing
mechanism to make this an observatory instrument that will look at
fainter than about V=9.

Best,
Debra



