Annexure-I
Specifications for Design and Fabrication of Electron Detection System

Scope of work 1.
2.
3.
4.

Design and Fabrication of Electron Detection System as per given details.
Procurement of all components.
Integration of all components and Inspection/Testing of the system at vendor’s site.
Integration and functional testing of system at user’s site

Quantity Required: 1 Unit.

Detailed Specification:
1.

Design and Fabrication of Electron Detection System as per given details
i.

ii.
iii.

iv.

The Electron Detector assembly should consist of Attractor Electrode,
Scintillator, Light coupler, Photomultiplier Tube (PMT) along with its socket and
high vacuum electrical feedthroughs.
The system should have a flange of OD 75mm and PCD 64mm to connect with a
vacuum chamber maintaining a vacuum of 10-6 torr.
The specifications of each component are given in the following sections along
with overall dimensions, wherever necessary. The detailed information will be
provided at time of placing work order.
The vendor must mention in their quotation that they will be agreeable to
accommodate minor design changes, if any, in the fabrication work.

The Electron Detection System consists of the following sections:
a) Attractor Elctrode
i.

ii.

Overall Dimension is as below:
1. Length: 20 mm
2. Width: 15 mm
3. Thickness: 2 mm
Working Voltage: The electrode should be wired to apply 0V to +1KV voltage

b) Scintillator
i.

ii.
iii.
iv.

Scintillator Material: YAG/YAP
Coating: 50nm thick uniform Aluminum coating on outer surface of scintillator
Wavelength of emission: Matching spectral response with PMT
Working Voltage: The scintillator should be wired to apply +10KV fixed voltage

c) Light coupler
i.
ii.
iii.

Material: Clear fused Quartz rod
Diameter: 8 mm
Length: 75 mm

d) Photomultiplier tube
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.
xiii.
xiv.

Type: Head-on type
Tube Size: Dia.13 mm
Photocathode Area Shape: Round
Photocathode Area Size: Dia.10 mm
Wavelength (Peak): matching Scintillator
Photocathode Material: Bialkali
Window Material: Borosilicate glass
Dynode Stages: 10
Anode to Cathode Voltage: 1250 V Max.
Average Anode Current: 0.1 mA Max.
Anode Gain: 1.0 x 106 Typ.
Anode Dark Current (after 30min.): 1 nA Typ.
Rise Time: 2.1 ns Typ.
PMT should be shielded from outside magnetic field

e) D-type socket assembly for PMT
i.
ii.
iii.
iv.

Applicable PMT: 13 mm Head-on type
Insulation Voltage (Case-Pins): 1250 V Max.
Supply Voltage: 1250 V Max.
Total Voltage Divider Resistance: 4 MΩ (approx.)

f) High Vacuum Electrical Feedthrough
i.
ii.
iii.

2 nos. of high vacuum electrical feedthroughs should be integrated within the
system.
Feedthroughs should be compatible with vacuum ~ 1x10-6 Torr
One feedthrough should be connected with the attractor through insulated cable
and the rating of this feedthrough is 15KV, 1mA and the other feedthrough should
be connected with the scintillator through insulated cable.

g) Cables
i.
ii.
iii.
iv.
v.

2.

Procurement of all components
i.
ii.

3.

All the procured components are required to be assembled in the System
Wherever required, mounting or fixing of components are in supplier’s scope.
Inspection/testing must be carried out at the supplier’s place only.

Integration and functional testing of Electron Detection System at user’s site
i.

5.

All the components, as per specifications given above, should be procured by
the vendor from authorized distributer only.
The vendor is required to submit the traceability certificate or sufficient
documentary evidence of purchase, if necessary, failing which the offer will be
rejected.

Integration of all components and Inspection/Testing of the system at vendor’s site
i.
ii.
iii.

4.

The system should come with following cables:
RG-174/U Cable (min. 1 meter) for detector signal output along with a BNC Male
connector (50Ω) at the end.
A shielded cable (min. 1 meter) for providing PMT power (max. -2KV, 1mA)
along with a BNC Male connector at the end.
A shielded cable (min. 1 meter) for providing Faraday Cage power (max. 1KV,
1mA) along with a BNC Male connector at the end.
A shielded cable (min. 1 meter) for providing scintillator power (+10KV, 1mA).

The Electron Detection System should be integrated in a working vacuum
chamber and Functional testing of the System should be carried out at user’s site.

Pre-despatch Inspection

In the event of placement of work-order, on-site inspection will be performed by the users at
intermediate stages of fabrication process. The final product will also be inspected by the users
before delivery, for testing of the SE Detector Unit at supplier’s premises.

6.

Packaging

As the item is intended for use in high precision instrumentation, the assembly needs to be
packaged with utmost care and attention to prevent dust contamination, mechanical
deformation, abrasion or rupture during transportation and normal handling. Due consideration
need to be taken while packaging to ensure that the detector should not have any damages and
all components should be protected from humidity. Damaged item will not be accepted.

7.

Transportation

Due considerations are needed to be taken for transportation of the deliverables.

8.

Warranty

The deliverables should have warranty against defective materials or workmanship for a
period of not less than one year from the date of final acceptance at purchaser’s premises.
In case of repair/replacement during warranty period, if equipment has to be sent to supplier’s
site, the freight charges shall be borne by vendor. Suitable warranty certificate indicating
this should be provided.

9. Confidentiality Clause
Annexure-II details the clause of confidentiality that must be strictly adhered to by the vendor.

Annexure-II
Confidentiality clause:
1. No party shall disclose any information to third party concerning the matters
under this contract generally. In particular, any information identified as
“PROPRIETARY” in nature by the disclosing party shall be kept strictly
confidential by the receiving party and shall not be disclosed to any third party
without the prior written consent of the original disclosing party.
2. “RESTRICTED INFORMATION” categories under section 18 of the Atomic
Energy Act, 1962 and “OFFICIAL SECRETS” under section 5 of the official
Secrets Act, 1923: Any contravention of the above mentioned provisions by any
contractor, sub-contractor, consultant, advisor or the employees of a contractor
will invite penal consequences under the aforesaid legislation.

3.

Prohibition against the use of BARC’s name without permission for publicity
purposes:-The contractor or sub-contractor, consultant, advisor or the employees
engaged by the contractor shall not use BARC’s name for Publicity purpose
through any public media like press, radio, T.V. or internet without the prior
written approval of BARC. (Vide circular ref: 2/Misc-9/Lgl/2001/92 dated April
30, 2001).

