Multi-Channel Analyzer

Advanced Nuclear Spectroscopy

System, USB

SN-7901B (Windows)
P Sophisticated spectroscopy system

» Multi-channel analysis

Designed for spectroscopy applications, the
Universal Computer Spectrometer (1) offers
complete support for standard scintillation
detectors together with multi-channel scaling
for decay and time-related studies. The multi-
channel analyzer contains many advanced
features, including computer-controlled
amplifier and high voltage for G-M tubes,
upper- and lower-level discriminators, data
memory, and a comprehensive software
package.

Features

P Variable Voltage: A regulated high voltage
of 0 to 1280 V is supplied with computer
control (1 mA maximum, 5 V increments)

P Amplifier: Onboard combination
preamplifier/amplifier for use with scintillation
detectors and PMTs

P Complete Computer Control: When
used in MCA mode, the software provides
complete computer control of all features
including preset live/real-time, preset count,
unlimited regions-of-interest, and centroid,
gross, and net area calculations.

P Multiple Memory Buffers: In addition
to onboard hardware data memory, the
spectrometer provides three software
memory buffers for holding spectra. A
background spectrum may be collected over
a long counting period and stored in the
background buffer.

Main screen
display for
Universal
Computer
Spectrometer

Specifications

Hardware:
Physical: Interface card or box includes
pre-amplifier, amplifier, detector high
voltage, 1024 channel analyzer with data
memory, LLD and ULD
ADC: Wilkinson-type with 80 MHz clock
and computer selected conversion gain of
256, 512, or 1024 channels
High Voltage: 0-1280 V, 1 mA maximum
Ampilifier: Preamplifier/amplifier
combination; computer controlled coarse/
fine gain from 2x to 1000x
Modes: MCA for pulse height analysis, or
MCS for half-life decay or other time-related
studies

Software:

Energy Calibration: 2-point linear or
3-point quadratic converts cursor position
reading directly to energy units
Computer Display: Vertical scale adjusts
from 32 to 16 M and LOG display;
horizontal 1024 channels with expansion
down to 128 channels

ISOMATCH: Isotope library text file with
peak markers and labeling for overlaying on
spectrum for quick isotope identification;
library may be edited and expanded.

Includes

1. Universal Computer
Spectrometer, USB

Nal (Tl) Scintillation Probe
Gamma Sources (8)
Connection Cables

oA RN

Installation, Instruction, and
Experiment CDs (2)

The sources are USNRC License Exempt
(US only). Outside the US, consult your local
laws and regulations.

Order Information

Advanced Nuclear Spectroscopy System,
(Windows) USB*..........ccceuerernnae SN-7901B

*Note: Purchased Sources are “Non-Cancellable”
and “Non-Returnable”.

See Radioactive Source Disclaimer on the Order
Information page 406.
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Multi-Channel Analyzer

Multi-Channel Analyzer
SF-7222

» 1024 channels

» Analysis software included

USB Connection to BNC Connection to

Computer Scintillion
AUX
Photomultiplier Power Connection
Anode for Detector

A multi-channel analyzer (MCA) sorts incoming pulses from an energy-sensitive detector
(scintillation detector) into a large number of channels according to size. When the
counts in the channels are plotted as a function of the channel number, the

result is an energy spectrum.

This MCA features 1024 channels, variable analog and digital gain,
a variable integration time, and built-in logic to reject “pile up” (a
pulse starting on top of the previous one).

The MCA and accompanying software have been
specially developed to work with the Scintillation
Detector (SF-7223), but an "AUX” input can be used
with the anode signal from a traditional photomultiplier
tube.

The MCA is powered through a USB connection.

When the MCA is connected to a computer, the included user-

friendly software can initiate data acquisition at the press of a

button. Default settings for Csl(Tl) and Nal(Tl) scintillation detectors

can be retrieved at the press of a button. In the spectrum, one or

more energy ranges can be defined where the counts can be summed.
Also, the data can be fitted to a Gaussian function. Decay of the counts
into a Gaussian peak (or simply into a channel range) can be fitted to an
exponential decay function.

Order Information

Includes Multi-Channel Analyzer SF-7222

e Multi-Channel Analyzer Required

* USB Cable Scintillation Detector. SF-7223
Computer

Scintillation

Detector

SF-7223

This detector is the Energy resolution (full width at half maximum) is approx. 7% at

ideal companion for the Multi- 662 keV (Cs-137) and 5% at 1333 keV (Co-60). The detector’s

Channel Analyzer bias voltage is software-controlled (through the MCA) in order to

(SF-7222). It is powered keep the gain independent of temperature.

directly by the MCA unit. Order Information

The cesium iodide scintillation crystal

intillation Detect F-722
used measures 6 x 6 x 15 mm, which provides IS?(;lnulirzdlon etector S 3
an exceptional angular resolution, making it an M l|7t ch | Anal SE-7922
excellent choice for the Compton Scattering Kit (SF-7224). o utti- tanne nalyzer -
omputer
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Nuclear Radiation

Intermediate Nuclear Laboratory System USB

SN-7900A

» Macintosh®, Windows®, or stand-alone option

P Complete system

PASCOQO’s most sophisticated stand-alone G-M System provides a
wide range of experiments with alpha, beta, and gamma radiation.
It includes a versatile scaler, a G-M Tube with a mount and trays,
and a full set of radioactive sources and absorbers.

Features

P Preset Timing and Counting Intervals:

(in seconds) 1-9, 10-90, 100-900, 1K-9K,
10K-90K, 100K-900K. Intervals are selected
using the Preset switch.

P Digital Display: Bright 6-decade digital read-
out uses extra-large LEDs for clear readout
in most ambient light conditions.

P Built-in Power Supply: 0 to 1200 V for the
G-M Probe.

Advanced Scaler/Timer

The Radiation Counter SN-7902 is a
versatile, general purpose Scaler/Timer.

Sensitive G-M Probe

» Suitable for alpha, beta, and gamma
radiation detection.

» The rugged and versatile mount is made of
sturdy plastic for years of rugged use.
It comes with one sample holder and
10 shelf positions.

Large Variety of Absorbers

The Absorber Set SN-8111A includes four
lead, 10 aluminum sheets, two polyethylene,
two plastic, and two aluminum foil absorbers,
ranging from 5 mg/cm2 to 7200 mg/cm?2

Main screen display from LABLINK software

Five Radioactive Sources

1. Po-210: 0.1uCi, 138days, «
2. Sr-90: 0.1 uCi,  28.6 years, B
3. Co-60: 1 uCi, 5.27 years, By
4. T1-204: 025pCi, 3.78years, By
5. Cs-137:  0.25uCi, 30.2years, By

The five sources are USNRC License Exempt
(US only). Outside the US, consult your local
laws and regulations.

Computer Compatibility

The bi-directional LABLINK software allows
full control of the Radiation Counter from the
computer. LABLINK provides real-time display
of a simulated analog rate-meter with auto-
ranging, digital ratemeter in CPM or CPS,
count, elapsed time, preset count,

preset time, acquisition time, and run

number. Data is loaded into spreadsheet-
compatible files.

Includes

1. SN-7902 Radiation Counter with RADEM
and LABLINK software and manual

SN-7970A G-M Probe (35 mm) and stand
USB Cable

SN-8111A Calibrated Absorber Set (20)
SN-7972A Radioactive Sources (5)

Two CDs with installation instructions
and nuclear science experiments

I ]

Order Information

Intermediate Nuclear Laboratory
System, USB.........ccceuee. SN-7900A

Required:
Isotope Generator Kit*.......SN-7995A

*Note: Purchased Sources are “Non-Cancellable”
and “Non-Returnable”.

See Radioactive Source Disclaimer on the Order
Information page 406.
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Compton Scattering

Compton Scattering

SF-7277 Coincidence
P Scattering of Gamma Radiation Counter

P Particle Nature of Gamma Radiation \

The Compton Effect illustrates the particle nature of
gamma radiation. When a gamma quantum bounces
off an electron, its energy loss depends on the
scattering angle.
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This kit consists of two pairs of shell-shaped targets
and a central holder with adjustment screws and lead
absorber. These rotationally symmetrical aluminum
targets give a high count-rate for the two fixed
scattering angles (approximately 60° and 90°).

60° Aluminum
Target

With our gamma spectrometer and a standard
Cs-137 source, viable difference spectra for both
angles can be obtained within an hour. A lead
absorber blocks the direct radiation from the source
to the detector. Correction for background radiation
(including scattered radiation from the table top, etc.) is handled by the included spectrometer software.

The principle behind this device is the old geometric truth that the size of a
peripheral angle is defined by the arc it spans. We can then obtain the same
scattering angle over a very large solid angle.

There is a rectangular lead absorber in
a direct line between the detector and
the source. In this picture, half of the

SF-7277 Complete Compton Scattering Includes
e Disk Source Holder (SF-7221)

e Multichannel Analyzer (SF-7222)

¢ Scintillation Detector (SF-7223)

* Compton Scattering Kit (SF-7224)

e Saddle with diameter 10 mm hole (SF-7262)

¢ Rail (40 cm long) (SF-7264)

¢ Analyzing Software

SF-7224 Compton Scattering Kit includes
® L ead Shield Holder

e Aluminum 90° Target

e Aluminum 60° Target

60° aluminum target is shown.

Scintillation
Detector
Lead Absorber /
Radiation
Disk Holder
Order Information
Complete Compton Scattering ........cccocvveeeeervereceneesereenes SF-7277*
Required:
0S-137 SOUICE ...ttt SN-7938
Available separately
Compton Scattering Kit...........ccocoeeennineccessececee e SF-7224*

*
WARNING! This product can expose you to Lead,
which is known to the State of California to cause
cancer, birth defects, or other reproductive harm.

For more information go to www.P65Warnings.ca.gov.
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Alpha and Beta Particles

Deflection of Beta Particles >
SF-7276 Beta Source Magnets GM Tube g
) Demonstrate the deflection / )
of beta particles in a oo
magnetic field. -
c

(9p)

Base E

Rotates =

This apparatus can be used on three levels:

1. Qualitative demonstration of the deflection of beta particles in
a magnetic field, including the sign of the charge

2. Simple beta spectrum, where the energy is determined by

reading from a graph Order Information

3. Detailed, relativistic processing of the beta spectrum Deflection of Beta PArtiCIES . ...vee e SF-7276
The apparatus consists of a pair of permanent magnets with a Required:
radioactive source holder. The beta particles are deflected as they Radioactive SOUrce (Sr-90) .........coveureeureeereeireeireeinenns SN-9796
pass through the magnetic field. The entire source-and-magnet Radiation SENSOK ..........ccoveeerueirrriceers s SN-7927A
assembly can be rotated so the deflected beta particles will enter 550 Universal INTrfaCe........voveveveeeeeeeeeeeeeeeeee oo erenenne UI-5001
the fixed GM tube. The GM tube can be connected directly to a 550 or
or 850 Universal Interface (UI-5001 or UI-5000) and the counts can 850 UNIVETSAl INTEITACE...eeeooeeoeoeoeoeeeeeo UI-5000
be recorded in PASCO Capstone. Alternatively, the GM tube can be or
connected to a stand-alone Geiger Counter. GEIGEr COUNMEI oo SF-7268
Includes Available separately:
e Holder for beta disk source (SF-7265) CAITIBN ... SF-7262
* Carrier (SF-7262) Rail (40 CM)....oovvvvvvrrrrrrnne . SF-7264
« Rail (40 cm long) (SF-7264) Holder for Beta Disk SOUFCE...........ccovuriericieiicieeicae SF-7265

Alpha Particle Spark Detector
SF-7219

» The alpha radiation can be both seen and heard.
» Clear demonstration of the alpha particle’s ionization of the air
» Registers alpha radiation from radioactive minerals

Visualize alpha particles with this spark detector. When alpha particles
ionize the air in the spark detector’s aperture, sparks can be both seen
and heard. The transparent lid allows observation from several different
directions.

The spark detector needs to be connected to a high-voltage supply
such as SF-9586B. Normal operating voltage is between 2 and 5 kV.

View sparks here!
The spark detector can be placed directly on a table or mounted in P

ordinary stand hardware using the supplied mounting post. Order Information
Supplied with instructions and experiment ideas.

Alpha Particle Spark Detector ..........cccoevvveevrerecrerninnns SF-7219
Dimensions: 7.5 cm x 13 cm x 5 cm Required:
Kilovolt POWEr SUPPIY ...cvvvviiererevccececcee e SF-9586B

800.772.8700 (inside US) | +1916.786.3800 (outside US) 321
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Cloud Chamber

Diffusion Cloud Chamber
SE-7943

» No dry ice required
» View cosmic rays
» Built-in illumination

How It Works

The bottom of the chamber is cooled by circulating ice
water through the base and further cooling it to -35°C
with a Peltier device. Alcohol placed in the chamber
wicks up the inside chamber lining where it evaporates
in the warmer region of the chamber and diffuses
downward. The alcohol vapor is then cooled near the
chamber bottom and becomes super saturated.

As energetic alpha and beta particles from a radioactive
source pass through the alcohol vapor, the vapor
condenses, forming droplets that appear as tracks in
the strong chamber cross-lighting.

Features
P Uses ice water instead of dry ice
P Water circulation pump

P Built-in high voltage (~800 V) power supply to clear
the chamber of unwanted ions

P Powered by 12 V DC power adapter
P Built-in LED lamps to illuminate the particle trails

Includes

e Cloud Chamber

¢ 12 VDC Power Adapter (6 A)

e Water Circulation Pump

* Two Rubber Hoses

e Extraction Pipette

e Source Holder and Stopper

e High Voltage Connection Cable

e SpecTech™ Coupon for Pb-210 Source Needle

Particle tracks are visible from radioactive particles given off by the Pb-210 source at the center.
The dense straight tracks are produced by alpha particles and the fainter, crooked tracks are
produced by beta particles.

Specifications

Diameter: 15 cm

12 VDC Power Adapter (6 A)

Water Circulation Pump: 120 V/ 60 Hz, 3 W, 180 liter/hr

Built-in High Voltage Source: ~800 VDC with 108 Q protection
resistor

Rubber Hoses: 0.25” ID (6.4 mm ID), 60 cm long

High Voltage Connection Cable: 22 cm long, Banana plug to ring lug
Eight Amber LEDs

Diffusion Cloud Chamber ..........cccouvvviiereninninisisisieiereeeens
Diffusion Cloud Chamber — No Source
Required:

Ice Water

Recommended:

Pb-210 Replacement Radioactive Needle Source*............. SE-7945
The Needle Source is USNRC License Exempt (US only).

*Note: Purchased Sources are “Non-Cancellable” and “Non-Returnable”.
See Radioactive Source Disclaimer on the Order Information page 406.
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Muon Observatory

.

Complete Muon Observatory =
SF-7278 o
. =

P Detect cosmic rays o
» Demonstrate the angular dependence G-M Tubes o)
=

Steel Absorber Plates (e
()

—

m

=

X

G-M Tubes

pY

“— Adjust Angle

G-M Counter

/

Coincidence Box

Shower Mode: Three G-M tubes are clustered together, pointed Telescope Mode: The three G-M tubes are arranged in a line
at the steel absorber sheets. and the telescope angle can be varied to see which angle gives
the greatest radiation.

The apparatus can be configured for either Shower Mode or Telescope Mode:

1. In the Shower Mode setup, a shower is recorded as a coincidence event from three GM tubes arranged in a triangle. This geometry
ensures that no single particle can be detected in all three tubes. Production of showers may be enhanced by allowing the radiation
to pass through something that is slightly “thicker” than air (multiple steel plates are used). In shower mode you will typically align the
muon observatory vertically. Measurement periods are approximately one day long.

2. In Telescope Mode three GM tubes are arranged in a line, and if a muon passes through all tubes in the setup, a pulse is output from
the coincidence box. The angle of the telescope can be varied to detect the angular distribution of the muons.

Large Area Geiger Tube (SF-7266): The Coincidence Box (SF-7269): To register Geiger Counter (SF-7268): This Geiger

extra sensitive tube (28.6 mm mica window) coincidence between the three GM tubes, counter can be set to start and stop

is suitable for measurements of radon a coincidence box is required. The output manually and has a digital readout.

daughters, naturally radioactive minerals, from the coincidence box goes to a Geiger

cosmic radiation and other applications Counter (SF-7268), which is set to count with

where a greater area of sensitivity, greater manual start and stop.

solid angle or more sensitive volume are

desirable. This tube is supplied with a -

forked holder with a mounting post.
Complete Muon ObServatory...........c.cccvveeeeeeernnenseennnnne SF-7278
Available separately:

Includes MUON ODSEIVATOMY w.revevvveeeeeeesoesesssseeessesesseseseessessseeeees SF-7270

* Geiger Tube, Large Area (3) (SF-7266) ¢ Coincidence Box (SF-7269) GEIGET COUMLET ..o eeeeeeesee SF-7268

® USB Communication Adapter (SF-7267) ® Muon Observatory (SF-7270) Geiger TUDE, Large Area.............ovvveerveeeevveeseeessnieeneseennss SF-7266

® Geiger Counter (SF-7268) e Software COINCIABNCE BOX .v.vovveeeeeeeeeeeee e eeeeser s sssseseserenanaans SF-7269
USB Communication Adapter for Geiger Counter.............. SF-7267

800.772.8700 (inside US) | +1916.786.3800 (outside US) 323
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Radiation Counters

G-M Probe with
Sample Holder
SN-7970A

The 35 mm diameter

window provides

excellent photon

efficiency for detecting

low activity samples.

The G-M Probe has a

200 ps dead time.

It contains 10 shelf

positions and is

designed to

accommodate the

larger G-M Probe.

The probe can be removed
from the holder and comes with
a standard BNC connector cable.

Specifications
Mica Window: <2 mg/cm?2

Probe Dimensions: 11.25 x 3.5 cm
(4.5 x 1.4 in.) OD, excluding connector

Operating Voltage: 900 V, 150 V plateau

Radiation Counter
SN-7902 (Windows®/Mac®)

Using a specialized microcontroller, many
of the features previously found only in
multiple products are now combined in
PASCO’s Radiation Counter.

The classic nuclear scaler function has
been extended to include a timer, preset
counter, digital ratemeter with alarm, com-
puter interface, and battery power for field

Features

D Preset Scaler/Timer

) Large 6-digit LED Display

) Computer Programs: For Windows
and Mac computers, LABLINK offers full
computer control of all functions including
preset count, preset time, count rate in CPM
or CPS, alarm level, start, stop, reset, data
transfer, and high-voltage setting.

) Includes USB Cable

Specifications
High Voltage: 0-1200 V, digitally
selectable in 25 V increments

Software:

RADEM: Runs on Windows and Mac
computers including CGA, EGA, VGA,
SVGA, and Hercules

LABLINK: Requires EGA or VGA graphics
Dimensions: 31 x 21 x12cm (12x8x4.5in.)

Order Information

Geiger-Muller Tube
SN-7927A

A Geiger-Muller Tube is available for use with
PASCO interfaces. The Geiger-Muller Tube
can also be used with any PASPORT inter-
face with a Digital Adapter. No Digital Adapter
is required for use with the 550, 750, or 850.
Easy portability makes them ideal alpha, beta,
and gamma radiation detectors.

Specifications

Sensitivity: Beta, gamma, alpha

Count Detection: Audio signal

Window Thickness: 1.5 to 2 mg/cm2, mica
Gas Filling: Neon, Argon, and Halogen

Starting/Operating Voltage for Tube:
450 VDC/500 VDC

Dead Time: 90 us

applications. The alarm level may be set to Radiation

G-M Probe......c.coccrmeernes SN-7970A any preselected value. Counter, USB ........ccccccouuue SN-7902
Nuclear Experiments Handheld GM Counter
with a Computer Interface SF-7220

P Sensitive to alpha, beta, and gamma radiation

» Shows rate (uUSv/h or counts/second)

» The GM voltage can be adjusted between 400 and 700 V,

while the count rate is displayed.
» Displays max, min, and average

The battery-operated Handheld Geiger Counter is a
flexible device, specially developed for schools and
other educational institutions.

Use the built-in GM tube with protective cap for
gamma radiation measurements; remove the cap
when working with alpha and beta radiation.

Specifications
Battery: 9 V

Tube Window: Diameter: 9.1 mm;
Mica thickness: 1.5 to 2.0 mg/cm2

Sound: Clicks

Measurement Periods: 1, 10, 20,
30, 40, 50, 60 and 100 s

Order Information

Handheld
Order Information GM Counter ........cccccvveennee SF-7220
Geiger-Muller Tube ................. SN-7927A
324 more information at pasco.com



Radioactive Sources and Supplies

The following sources are mounted in 2.5 cm diameter sealed plastic disks. All sources and isotopes on this page are
USNRC License Exempt (US only). Outside the US, consult your local laws and regulations. Shown below are the iso-

topes, activity, half-life, and types of radiation (alpha-a, beta-f, gamma-y).

Radioactive

Sources

SN-8110

1. Po-210 0.1 puCi 138 days a
2.8r-90  0.1puCi  28.6 years B

3.Co-60 1uCi

Order Information

Radioactive Sources*
(€t OF 3).veeeeeicies SN-8110

5.27 years By

*Note: “Non-Cancellable” and “Non-Returnable”.
See Radioactive Source Disclaimer on page 406.

Radioactive
Sources
SN-7972A

1. Po-210
2.5r-90  0.1uCi
3. T1-204 025 uCi
4.Co-60 1 uCi

5. Cs-137  0.25 uCi

Order Information

Radioactive Sources*
(€t Of 5).euveeirciene SN-7972A

*Note: “Non-Cancellable” and “Non-Returnable”.
See Radioactive Source Disclaimer on page 406.

0.1 uCi 138 days

28.6 years
3.78 years
5.27 years

30.2 years

™
<<xo®e

Individual
Sources

Order Information

Po-210* 0.1pCi  138days «a
Sr-90*  0.1uCi  28.6years B SN-9796
TI-204* 1 yCi 3.78years B SN-9797
Co-60* 1 Ci 5.27years By SN-9794
Cs-137* 10puCi 30.08 years By SN-7938
Cs-137* 5 Ci 30.2years By SN-9795
Cs-137* 0.25uCi 30.2years Py SN-7942
TI-204* 0.25uCi 3.78years B SN-7941

SN-9085

*Note: “Non-Cancellable” and “Non-Returnable”.
See Radioactive Source Disclaimer on page 406.

Gamma Sources

SN-7949A
1.Co-60 1uCi 5.27 years By
2.Na-22  1uCi 2.60 years [+y
3.Mn-54 1uCi 313 days Y
4. Cs-137 0.25puCi 30.2 years B,y
5.Ba-133 1 pCi 10.5 years %
6.Cd-109 1uCi 464 days Y
7.Co-57 1uCi 270 days Y
8. “UNKNOWN”: mixture of Cs-137 and

Zn-65 for student testing.
Cs-137 is 0.25 pCi or lower.

Order Information

Gamma Sources*
(€t Of 8)..eoveverieriane SN-7949A

*Note: “Non-Cancellable” and “Non-Returnable”.
See Radioactive Source Disclaimer on page 406.

Absorbers
SN-8111A

This set of 20 calibrated absorbers includes
four lead, two plastic, 10 aluminum sheets,
two polyethylene and two aluminum foil
absorbers. Absorbers vary in density

from 5 mg/cm?2 to 7200 mg/cm2.

Order Information

Absorbers
[(S1:10(0) 1210) U SN-8111A

*
WARNING! This product can expose you to Lead,
which is known to the State of California to cause
cancer, birth defects, or other reproductive harm.

For more information go to www.P65Warnings.ca.gov.

*Note: “Non-Cancellable”
and “Non-Returnable”.
See Radioactive Source
Disclaimer on page 406.

Isotope Generator Kit
(Barium-137m)
SN-7995A

This Cs-137/Ba-137m Isotope Generator

is used to demonstrate the properties of
radioactive decay. Based on the original Union
Carbide patented design, it offers exceptional
performance, ease-of-use, and safe operation.

Each generator contains 10 pCi of Cs-137.
The generator can produce up to 1000 small
aliquots of the short-lived Ba-137m isotope
with a half-life of 2.6 minutes.

Each generator is supplied with 250 mL of
eluting solution (0.9% NaCl in 0.04M HCI).
The parent isotope Cs-137 with a half-life

of 30.1 years beta decays (94.6%) to the
metastable state of Ba-137m. This further
decays by gamma emission (662 keV) with

a half-life of 2.6 min. to the stable Ba-137
element. During elution, the Ba-137m is
selectively “milked” from the generator, leaving
behind the Cs-137 parent. Regeneration of
the Ba-137m occurs as the Cs-137 continues
to decay, re-establishing equilibrium in less
than 1 hour.

Approximately 30 minutes after elution, the
residual activity of the Ba-137m sample has
decayed to less than one thousandth of its
initial activity, making it safe for disposal.
When used with the eluting solution supplied,
bleed-through of the parent Cs-137 is less
than 50 Bog/mL, affording a long working

life. Each kit is supplied with the generator,
syringe, tube, 250 mL of solution, and a
storage case.

Order Information

Isotope
Generator Kit*................... SN-7995A

*Note: “Non-Cancellable” and “Non-Returnable”.
See Radioactive Source Disclaimer on page 406.
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Superconductivity

Superconductor Magnetic Levitation

These high-temperature superconductors conduct electricity without energy loss when cooled to liquid nitrogen temperature (77 K). Because a
superconductor expels external magnetic fields by forming surface currents, which cancels the external field, it will levitate above a magnet.

Mini MagLev Pro
SE-7720
» Demonstrate

superconducting
levitation

P Levitating superconductor glides
around the circular magnetic track

NELD

QUAHTUM

Experience Quantum Levitation with this
portable, lightweight, and easy-to-use maglev
track. The track uses super-strong NdFeB
magnets in a unique double-ring design

to achieve maximum levitation height. The
included handheld magnetic device (Starter
Kit) can be passed around for a captivating
hands-on experience.

Demonstrate
frictionless motion
in both levitation
and suspension.

Includes

e Round maglev track
(diameter 40 cm, 15.7 in)

¢ \Wooden stand.

® Medium Standard Superconductor
e Medium Enhanced Superconductor
* Maglev Starter Kit

e User manual

Order Information

Magnetic

Levitation
SE-7721

P Perfect for large science
demonstrations

» Undergraduate and high-school
experiments in quantum physics

» Science museums

NELD

The 72 cm diameter Magnetic Levitation kit is
perfect for large audience demonstrations at
science museums, science fairs and student
classes. The circular frictionless motion never
ceases to amaze. The kit is supplied with
large and medium Quantum Levitators, which
can be levitated simultaneously in a double
levitation configuration. Both suspension
below the track and levitation above it can
be demonstrated. A handheld magnetic
device (Maglev Starter Kit) is included for a
complete experience.

Includes

e Round maglev track
(diameter 72 cm, 28 in)

e Stand

e Standard Medium and Large
Superconductors

e Maglev Starter Kit

e User and experiment manual

Order Information

MagLev

Starter Kit
SE-7732

NELD

The Maglev Starter Kit is the most
fundamental entry level for classroom
demonstrations of quantum levitation and flux
pinning. Perfect for high school students as
well as university undergraduates, the kit is
easy to use, highly durable and portable. Use
the rectangular magnetic setup to witness the
quantum locking phenomena and the round
magnetic setup to demonstrate frictionless
motion. When used with a force sensor, the
handheld magnetic device serves as a unique
experimentation platform where quantum
phenomena such as the Meissner effect and
flux pinning can be investigated.

Includes

e Standard Medium Superconductor
o Starter Magnet Kit

e Plastic tweezers

e User manual

Order Information

Mini MagLev Pro ............ SE-7720 Magnetic Levitation ......... SE-7721 MagLev Starter Kit........... SE-7732

Required: Required: Required:

Liquid Nitrogen Liquid Nitrogen Liquid Nitrogen

Recommended: Recommended: Recommended:

Wireless Force/Acceleration Wireless Force/Acceleration Wireless Force/Acceleration

R IC1115T0] G PS-3202 (-1 1570] S PS-3202 T-111570] (R PS-3202
326 more information at pasco.com



Superconductivity

4-point Wired NIEND MagLev Outreach Set “FNE[I]]
Superconductor SE-7733
SE-7734 avantum

Here is the ultimate outreach package for quantum levitation and quantum locking. This set
contains portable easy-to-use experiments to be used outside the lab and allows a hands-on
experience with quantum levitation.
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Includes

e Round MagLev track
(diameter 40 cm, 15.77)

¢ \Wooden stand

Measuring the transition temperature of
superconductors is one of the basic and most
educational experiments in superconductivity
and is now available to students with an

easy and instructive experiment that is on ¢ DIY MagRail track
par with state-of-the-art scientific research. ¢ Handheld magnetic
The 4-point Wired Superconductor includes device
a superconducting Bi-2223 bar with e Standard
four wires attached to it. Students can Superconductors MagLev
experiment with 4-wire and 2-wire resistance (2 medium, 1 large) Outreach Set ... SE-7733
measurements and learn how to measure o Plastic tweezers Required:
the critical temperature of superconductors. e User manual Liaui M
quid Nitrogen

The superconductor is thermally attached to
a metallic plate to which a Pt100 resistance
thermometer is also attached.

Superconducting NJELT)
Levitators

These superconducting levitators are
easy to use and highly durable. They are
provided with a 6 month, no-questions-
asked warranty.

Standard Superconductors

The Standard Superconductors are able to
carry only their own weight plus liquid nitrogen.

Enhanced Superconductors

The Enhanced Superconductors, having extra superconducting material, are able to carry a light
weight (< 200 g) when used in conjunction with a suitable magnetic setup or track.

Includes Extended Duration Superconductors
* Replaceable Bi-2223 superconductor bar The Extended Duration Superconductors offer the optimal balance between levitation strength
with attached 4-wire set and levitation time. These new levitators offer two- to three-times longer levitation times

e Thermal base with Pt100 RTD thermometer compared to the standard ones.
¢ Perspex® handle

e User manual Order Information

Superconductors
Standard Medium ..........ccceviveeceessecee s

Order Information Standard Large.....

Superconductor‘ Enhanced Medium
4-Point Wired .........oooeeeee. SE-7734 ENNANCEA LATGE...-..errvrvveveesssssmsreeeesesssssssssssssssssssssssssssssssnnnnaas
R.EGl‘lifef.f-' Extended Duration Medium.. .
Liquid Nitrogen Extended DUFtioN Large ............oo.ooeevvvvvveeeessssssseerensssssssssssssns
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