Crystal Charged Fluence Irradiation Summary

CMS

 Charged fluence for 5.105 pb-1, figure A.11 ECAL TDR.

 1012/cm2 for barrel
       ~4-6*1012 

per xtal

 1013/cm2 at eta=2.2            ~1014 

per xtal

 5.1013/cm2 at eta=2.6         ~5.1014 

per xtal

 Rates ~4*104 charged hadrons/cm2/s, barrel

 Rates ~106 charged hadrons/cm2/s, inner endcap

 Typical pion energies from 100 MeV to 2 GeV

Previous charged fluence studies on lead tungstate

 1) PSI 1998, CMS Note 98/069 300 MeV/c pions

    106 pions/sec/xtal for 10 h?

= 3.6.1010 
per xtal

    2.106/sec/xtal
 for  7 h
= 5.0*1010 
per xtal

    4.106/sec/xtal
 for  3 h
= 4.3*1010 
per xtal

    Total fluence 1.3.1011 /xtal = ~ 2.5.1010/cm2

    LY losses ~< 5%

 2) PSI - Huhtinen 345 MeV/c pions,

    14.7 g small sample, volume 1 cm3, thickness 6mm.

    2.6.107/sec/cm2 for 17.3 h
 TOTAL 1.6.1012/cm2
    Work done ONLY for activation studies.

    No Light yield measurements.

 3) H4, C Seez, somewhere between 1996 and 1998.

    ~ 80 Gev pions

    20-30k/spill/14.4sec, over 5 cm2 for 12 hours (1 night)

    TOTAL ~108 = ~ 2*107/cm2
    LY loss consistent with dose, ~7-8% LY loss perhaps (needs to be

    checked). Very early xtals.

 Comments

1998 PSI run is a factor of 40 below the 10 year barrel LHC fluence.

1998 PSI run is a factor of 400 below the 10 year LHC fluence at eta=2.2.

The H4 run is a factor of 50,000 below the 10 year barrel LHC fluence.

New data need to be taken with charged pions, covering the level of

integrated fluences expected at LHC

4)
BTeV, 8 June 2001

 BTev have informally reported significant damage to lead tungstate

 crystals from exposures to charged pions. 

25 crystals from Bogorodisk

 25 crystals from SIC

 Size 28x28x220 mm3, double doped Y/Nb

Response to irradiation similar for the Russian and Chinese xtals.

Gammas
similar drop in light yield to CMS results,

similar recovery time constants, O(hours)

 40 Gev pions - 106/spill/10secs/xtal for 2 weeks at Protvino



~ 1011 /xtal total



~ 1010 /cm2 total

equivalent to 2krad dose at front of xtal.

 LY loss 20%

 Crystal near the accelerator beam pipe.

 2 MRads at front of xtal in 24 hours 

 Equiv to 10**13 hadrons/cm2

 LY loss a factor of 3.

 Note : only xtal near beam. Taken back to beam line for measurement

with Ham PMT.

In contrast to BTev work, in CMS typical pion energies from 100 MeV to 2

GeV

5) EE crystal 2443 at Protvino, 2002

40 Gev pions, 7.10**6/spill over 8x6 cm**2, cycle 9 sec, for 87 hours.

Equiv to 5.10**9/cm**2

Used electrons, red LED, Blue LED, alpha source to calibrate.

Losses ~ 11% if normalized to red LED.

