230% UNILERSITY OF RICHYIND 2o ZEn

TO: Farrah Gaskins ‘\[\S/ ‘ tﬁ L/ L\

DATE: 02/21/05

Re: Renewal of License application 45-08373-01

0200105

Enclosed are the Data Sheets for:

1. Mixed preparation Cs-137, Am-241 and Sr-90.
2. Cs-137 preparation

Both sources are manufactured by LEYBOLD.

Both sources were ordered through Klinger Educational Product Corp. in New York. I
believe both sources are exempt quantities.

You had requested a statement that the maximum activity would not exceed the
maximum action listed on the certificate. I do not understand the question.

Should you need additional information, please let me know (phone # 804-289-8721).

——

Sincepely, -
;ize = S
John E. Sheffield, fr. ~

RSO and
Director of Safety and Risk Management

125479
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Regulations

When the mixed preparalion «, B. v Is used, country specific
ragulations such as the Radlation Protection Regulation
(StriSchV) in Germany have to be observed.

The preparation has been submitted to a prototype test and Is
approved for teaching purposes at schools without special per-
mit in accordance with the StrSchV. Use ~f the praparations
has, neverthgless. 10 be notifiad lo ths reigvant authority.

The preparation is subject to the conditions quoted in the type
certificalion, which is dellvered togelher with the praparations.
This certification has to be kept by the ownsr of the device.

Radioactive preparations have to be protacted against being
lost and against access by unauthorized persons. This can be
achieved by keeping the preparatione in a lockabie case used
only for this purpose.

According to § 31 Abs. 4 StriSchV, only teachers who are ap-
pointed radiation protection officers are in general allowed to
handle the radicaclive preparations. According to § 56 Abs. 3
StrSchV. students are allowed to take part when the preparati-
ons are used only In the presence of a teacher who Is appointed
radlaton protaction officer.

“
N

LEYBOLD DIDACTIC GmbH

LEYBOLD

Instruction sheet 559 84

Mixed preparation «, 8, vy (559 84)

1 guard vessel
2 radioactive preparation

Administrative measures

The mixed preparation a, §, Yi9 a type certified device with the

type reference Nds. 00 2/99.

~ Keep the coples of the type cerlification and the quality certifl-
cate as documents.

- In Garmany, purchass of tha preparation has to be notified to
the relevant authority. After a period of at most 10 years, a
leak test has to be made by an authorized office,

= In other countrias, observe the legal regulations.

Important: As required by § 77 Abs. 2 StriSchV, LEYBOLD DI-
DACTIC has notified the sale of the radioactive preparation to
the authority relevant to the purchaser, However, the purchaser
is theraby not released from his own duty to notify his purchase.

Safaety notes

‘The mixed preparation a. B. yis appraved for teaching purpo-
‘ees at schools accordmg to StriSchV. As the preparation pro-
duces ionizing radiation, the foliowing safaty rulas have ne-
vertheless 1o be observed when the preparations are Used: i
« Prevent access to (he preparation by unauthorlzed per-
_sons.

e Before Jsing the preparatlon make sure !hat itis intact.
.¢ To ensure minimum exposure trme take the praparatlon
out ot the guard vessel only as long as cs necessary for car-
rying out the experlmem )

« To ensure maximum distarice, take hold of the praparabon
only atthe upper end of the aiuminium rod.

« With the: Dbjscl of: sh:sldmg keep the preparanon in the
guand vassel

» To ensure mlnlmum actlvlty lay anly the proparatlon nee-
dad in the sxperiment or1 the table.
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page 2/2 Instruction sheet 559 84
1 Description 2 Technical data
With the mixed preparation a, B, v, which consists of the nucli-  Mass: 1209
des Cs-137, Am-241 und Sr-90, an energy analysis can be per-  pimengions:
formed using the semiconductor detactor (x radiation) and the ‘ ' o 100 mm x 30 mm &
scintillation counter (y and P radiation). It ccnsists of a cylindrl. ~ Preparation: 85mmx12mm 2
cal aluminium rod with the radicactive substance inserted Ina  cg.137:
blind hole at one end. At the other end of the aluminium rod, Activity: 333kBq
there is a namaplate with the namse of the nuclides and a colour ’ .

Depth of the blind hale: 8 mm

code.

The preparation is classified as a free preparation with type cer-
tification. In Germany, it Is approved as a devize for teaching
purposes with the type reference Nds. 0 0 2 /8¢

3 Simplified energy-level dlagrains

3.1 Cs»-137

Cover:

Am-241:

Activity:

Depth of the blind hole:
Cover:

Sr-90:

Activity:

Depth of the bilnd hole:
Cover.

3.3 Sr-90

1200 mg cm2 refined-stea! foil

4.44 kBq
7 mm
4 mg cm'Z refined-steel foil

4.44 kBq
7mm
250 mg cm*? refined-steel foil

C3-137 (30.1 a)

B: 512 keV

§ v 982 keV

Ba-137

B: 548 keV

Sr-80 (28.5 a)

Y-80 (64.1 h)

B: 2274 keV

Zr-90

3.2 Am-241

‘ Am-241 (433 a)

5442 keV
5484 e/
85511 ke

o
5387 keV
{ 5543 keV

Y. 59.5 keV

Np-237 (2.14 - 10" a)

Tha cover reduces the snergy of the emitted a radlation 10 4.5
MeV.

The low-energy B particles emitted by Sr-80 are completely ab-
sorbed in the cover. Therefore, only the energatic B particles
emittad by the daughter nuclide Y-90 escape from the prepara-
ton.

Printed in the Federal Republic of Germany
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Regulations

Whnen the Cs-137 preparation is handled, country specific
regulations concerning protection from damage caused by
jonizing radiation must be observed, for exampie, the Radiation
Protection Regulation (Strahlenschutzveroidnung or StrSchv
from October 13, 1976) In Germany.

This preparation ls type-approved and may be used without
authorisation for teaching purposes at schools In accordance
with the StrSchVv. In general, howevar, use of the praparation
has to be notified to the appropriate authority.

The preparation I subject to the rules quoted in the enclosed
type approvel. This approval has to be kept by the owner of the
approved appliance,

Radioactive preparations hava 10 be protected against belng
lost and against access by unauthorised nerscns. This can be
achieved by storing the preparations in a lockabie cabinet which
is only used for this purpose.

In general, only teachers who ara appointed radlation protaction
officers are authorised to handle radioactive preparations ac-
cording to § 31 Abs.4 SuISchV. According to § 56 Abs.3
StriSchV, students are only allowad to take part in the experi-
ments if a teacher who is appointed radlation protsction officar
is present and supearvises them,
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Leybold Didactic GmbH

Lehr— und Didaktikgysieme

Instruction sheet 559 809

Cs-137 preparation, 3.7 MBq (559 809)

1 Safety container
2 Radioactive preparation

Adminlstrative measures

The Cs-137 preparation 3.7 MBg is a type approved appliance
with the type mark Nds, 151/96.

o Keep the copy of the type approval and the certificate of
quality as they are important documents.

» In the Federal Republic of Germany. purchase of the prepa-
rations has ‘o bs notified to the appropriate authonty and af-
ter a period of at most 10 years their tightness has (o be
checked by an expert body.

o In other countries, the comesponding regulations have 10 be
observed.

Important: according te § 77 Abs. 2 StriSchVv, LEYBOLD

DIDACTIC has notified delivery of purchased radioactive prepa-

rations to the authorlty appropnate for the purchaser. However,

this doas not release the purchaser from his duty of notifying the
purchase.

Safety notes
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Instruction sheet 559 809 Page 2/2

1 Description

The Cs-137 preparation 3.7 MBg is a rclatively strong radiator
with a source that is almost pointiike. Ti.a dianeer of the active
ball is approx. 1 mm.

Because of the pointlike source, an energy of the order of mag-
nitude of an electron’s rest mass and a relatively high radiant
fiux, this preparation is particularly suited for experiments on
Complon scattering, In particular, In conjunction with the appa-
ratus set Compton (559 800).

The preparation is classified as a preparation with type ap-
proval. In the Federal Republic of Germany, It s approved as an
appliance for teaching purposes with the type mark Nds.
151/86.

2 Scope of supply
1 preparation Cs-137 3.7 MBq
1 safety container

3 Technical data

Weight 1000 ¢g

Dimenslons:; 100 mm x100 mm x 80 mm
{safety container inciuded)

Activity: 3.7 MBq

4 Remark

Due to the high radiant flux, the maximun counting rate that is
meaningful for the detector is prone to be exceeded

5 Energy-lavel dlagram

Cs-137 (30.1 a)

B: 512 keV

y- 662 keV

Ba-137

Simplified energy-level diagram of Cs-137
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