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BLM Ionization Chambers

At the beginning of Run 2, BLM LHC system had 3929 monitors 
with 3518 Ionization Chambers (IC), 108 LIC and 191 SEM (and 1 FIC)

plot of the integrated charge (over 40 us), Sep 2015 at HRM
black = IC, green = FIC, red =LIC

BLM PSB system had 32 installed IC. LINAC 2 had 5 IC
LINAC 4 will install 24 IC
Some IC are in PS 







Sub system Company ( 2015) per 
chamber Order

LHCBLM__0001 and LHCBLM__0009

Material: tubes 1.4435 ss 88.9 x 2.0 x 6 mt
Nicormal(Germany) 89 pcs x 6 

m
tube inox 316L 483x88.9x2.0 LHCBLM__0040, IC Morfi ( Greece) 1 850
tube inox 316L 105x88.9x2 LHCBLM__0038 Morfi ( Greece) 1 850
Ceramics LHCBLM__0005  v.AC, IC Friatec (Germany) 2 1740
Material AW6082 Metalvin (Spain) 6 km
Al electrodes production LHCBLM__0004 0.5X82, IC ADM (France) 61 53200
electrode spacer LHCBLM__0007 type A Ruprec(Portugal) 183 160000
electrode spacer LHCBLM__0007 type C Ruprec(Portugal) 6 5300
bottom cover disk LHCBLM__0006 Morfi ( Greece) 1 850
bottom cover spacer LHCBLM__0006 Morfi ( Greece) 1 850
tighteners M4 LHCBLM__0016 
type A Var 1 (incl. welded washer) Morfi ( Greece) 4 3500
type B Var 1 (incl. LHCBLM__0013) Morfi ( Greece) 2 1800
small items
compressing spring 1.4310 ferroflex Ferroflex (France) 1 872
alumina tube D15/10, L=25mm Ceratec ( Netherlands) 2 1743
electrical connections LHCBLM__0036
external plate  LHCBLM__0037, manufacture Morfi ( Greece) 1 850
st steel sheet LHCBLM__0037, manufacture NCP (Portugal) 1 850
tube AlMgSi hard 4*7 L=60 Metallica (Swiss) 3 2615
in.steel.thr.rods A4 316 M4 L=85 Fournisseur EPI (France) 3 2615
BNC HT RRI Polystyrene SHV 5KV Huber+Suhner (Swiss) 2 1743

BNC 50ohm, connecteur coaxial, femelle,RRI Polystyrene Huber+Suhner (Swiss) 1 872
soldering lug, M4 CERN 1 872
soldering lug, BNC CERN 1 872
wires (L=100, 1.5mm2) CERN 0.15 130
tinned cupper wires, without insulation, D=0.91mm CERN 0.1 10
Resistor 10Mohm ,1W Etronics AG (Swiss) 1 900
Capacitor (0.47uF, 2000V) WIMA(Germany) 1 900
shrinking tube CERN 0.05

electrical connections LHCBLM__0036

external plate  LHCBLM__0037, manufacture Morfi ( Greece) 1 850

st steel sheet LHCBLM__0037, manufacture NCP (Portugal) 1 850

tube AlMgSi hard 4*7 L=60 Metallica (Swiss) 3 2615

in.steel.thr.rods A4 316 M4 L=85 Fournisseur EPI (France) 3 2615

BNC HT RRI Polystyrene SHV 5KV Huber+Suhner (Swiss) 2 1743

BNC 50ohm, connecteur coaxial, femelle,RRI Polystyrene Huber+Suhner (Swiss) 1 872

soldering lug, M4 CERN 1 872

soldering lug, BNC CERN 1 872

wires (L=100, 1.5mm2) CERN 0.15 130

tinned cupper wires, without insulation, D=0.91mm CERN 0.1 10

Resistor 10Mohm ,1W
Etronics AG (Swiss) 1 900

Capacitor (0.47uF, 2000V)
WIMA(Germany) 1 900

shrinking tube CERN 0.05 OK

el+A35:D56 box assembly LHCBLM__0002

cover  plate LHCBLM__0003, 316L Morfi ( Greece) 1 850

feed throughs Ceramtec (USA) 2 1710

copper tube 10 x 8, L=120mm
CERN 1 900

cover spacer LHCBLM__0008 type A, 316L, IC Ruprec(Portugal) 2 1800

protection tube LHCBLM__0010, 316L Morfi ( Greece) 2 850

welded spacer LHCBLM__0035, 304L, IC Ruprec(Portugal) 3 2700

Screen for cover LHCBLM_0056 NCP (Portugal) 1 850

Holder on cover LHCBLM_0085 NCP (Portugal) 1 850

additional jobs (IC)

cleaning and heating  of Cu
CERN

additional materials for cleaning and vacuum stand (IC)

NGL Nyon(Swiss) 120 kg 120 kg

TL7-Part#14210 OERLIKON leibold vacuum 1 1

TL7-Part#14023 OERLIKON leibold vacuum 1 1

insert Front olifes CERN 1100 1100

insert Front olifes CERN 1100 1100

Nuts for sagana CERN 50 50

Tungsten electrodes "TIG" welding CERN 20 20

Rub. Karton autocol CERN 4 4

Gant cuir souple/soudure CERN 4 4

CERN shipping permission Tom Wegelius (CERN+Swiss) In progress

Protvino shipping permission Expert - OK; new IHEP Director - change of doc In progress

Gaine thermo jaune s halogenne Srati ( France) OK

List of materials



Main items

• Ceramics
• Electrodes
• Connectors
• Metrology tests
• Electrical test of feedthrough, ceramics
• Custom and shipping: CERN(Swiss to Russia) and Russia(Protvino)



INVESTIGATION OF AGEING EFFECTS OF THE BLM VACUUM STAND , December 2015

• The all main data are according to the previous tests.

There are some remarks from December 2015 test: 
-The ultimate total pressure after the ion pumping is higher 
than was in the last test because the room temperature is 
24ºC instead of 15ºC.
- The pumping time after heating with ion pump was 19 
hours instead of 15 hours.

The stand is ready to production of the monitors.



1. Order, receiving, tests of materials (CERN)
December 2014 – February 2016

2. Receiving of custom permission  (CERN and Protvino)
February 2016

3. Shipping of materials  from CERN to Protvino
February and April 2016

4. IC Production ( Protvino) – 6 – 8 months
March   2016   – August 2016

5. Shipping of IC  from Protvino to CERN 
September 2016

6. Reception test at GIF++ (CERN) 
October 2016

7. Shipping of IC from CERN to Lund 
November 2016

BLM production schedule 
(update 11.02.2016)



Some slides



Detector description 
• 61 circular parallel plate Al electrodes  
• HV = 1500V
• 1.5 l N2 gas (1.1 bar pressure)

• Sensitivity:  5.26 x 10-5 C/Gy derived 
from 
 ρ(N2) = 1.2 kg/m3

W = 34.8 MeV (avg energy for 
ionization)

• Dynamic range (10+7) limited by:
 Leakage current (1 pA)
 Saturation effects (space charge)



Detector performance I

• Response to 1 ns pulsed (mixed radiation field. 
Protons onto dump) 

• Raise time/FWHM ~40/200 ns

• Total (ion) charge collected in 300us

• Response linear with intensity

Electron induced 
signal



Detector performance II
• LHC losses

• Losses observed 
during wire scans (3x 
IC downstream)

• UFO (unidentified 
Falling Objects): 
Micron size dust 
falling into beam
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