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Summary of Meas

Samples irradiated in Snezhinsk

° Cco%0 y-source

@ Two modes of irradiation

= 0-10 Mrad @ dose rate —10 rad/sec
= 0-100 Mrad @ dose rate —80 rad/sec

g Sample Dose rate Max dose\
rad/sec rad
PolymicroQP 9.8 8.4.10°
Polymicro QP 81.5 1.05.108
Hestibel QQ 9.5 8.26.106
Hestibel QQ 81.5 1.05.108
Infos QQ 9.6 8.5.106
Infos QQ 9.5 8.26.106
Infos QQ 82.0 1.08.108
PolymicroQQ 9.6 8.5.10
Polymicro QQ 82.0 1.08.108 )

£
g3 o 9 8 radis
o L = Mrad
%z.s_— o « 09 Mrad
L ‘ * 3.4 Mrad
3 r Y o 84 Mrad
i oo o after 240h
150§ 9.
F [um] o (ol ]
- vy
o orr ooooo ogo
1T m u]
F L m ] O o oo
- ¥ ¥ a
; ' o0
058, 44
r n A b hbdk
- 1| Iy

390 400 450 500 550 600 630 700
A (nm)

Induced Losses (4Bim)

ey

8 o 815 radls

B m 57 Mrad

£ . « 280 Mrad
v (3.2 Mrad

F o 106 Mrad

0 ‘51 o after170h

il
b|
4 oo
" uﬂ‘v EU
2 ?[ 1!5
P R N vl Eii

300 350 400 45l] 200 530 600 BSI:,."L (?l]l])

i o 95 radls
s = 007 Mrad
8 5 + 3.4 Mrad
% : * 33 Mrad
gs:— v o after 170h
2 ur
1.55— 7
= ¥
I].SE— 32" ) — g;:nuaoQNJ 9@
L I £-| - T"le

T50 200 450 500 550 600 650, 700
A (nm)

Induced Losses (dBAm)

b 81 .5 radls
Uy » 67 Mrad
F, « 280 Mrad
8- v (632 Mrad
[ s o 105 Mrad
oL "% o after 170h
B o]
.
L
"0 QD
u iy g¥~0
2 .ﬂQQ 8?1 .k
8 immgy L8
| I. .. | | .. i Eili
3nn S50 400 250 500 550 60D ssn 700

A (hm)

CMS week, March 2002




Data_were combined s coe |1 [y e
dependencies for each A used in " §_ Ei!i . Polymicr: quartzciquartz
measurements and then fitted to a = .

power law including as many points "E "!35';:;: A Eginmn®an
as possible (in some cases low and F MM

high rate cata were incorbatible) wE *;?
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@ a(A) —attenuation spectrum @ 1Mrad i ;;ﬁ?iii * i
@ b(\) —attenuation rate for different fibers - '} t
Dependencies are smooth and values of B S S S S S
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a(A) and b(A) can be interpolated
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@ >2K of Minimum Bias events —400K p.e
@ CMSIM125
@ HF response with the shower library

Signal was then attenuated with

parameters for Hestibel quartz-quartz 0.af

and Polymicro quartz-plastic fibers [ [——Hestibel -] ;[ Hestibel
0.2~ | Polymictro QFp-: 0.2 | PoOlymictro GFF---+ ]
ot 3 '355' T 455' ' é-,] ot ST =|1 R 1]
For the central towers —60 to ~75% _ _
of the signal is lost after 10 years of Ratio of the signals from the HF
operation ) 1sE€quipped either with QQ or QP =
=5, 15;fibers after =
f . :— : e e R R _:
14 i_ ....... —_—10years Lo boio _i
[ ) 13 f— ------- ; §23F2 _______________________________________ =
The quartz-quartz fibers are needed 125 1 vear 3
for the central tower(s?). The T s
difference is rather insignificant for 1E ..............................................................................
_the rest of the HF. 095 s
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= Attenuation within to

Big difference in attenuation between 1°* Dose map in the HF area (note a log scale on Z)
and 2" towers = radial dependence within

the tower.

Reasons:
@Radial dependence of the absorbed dose
@Beam pipe shape(for the 2" tower)

Hestibel, 10 years, Long Fibers
Relative signal vs distance from the beam
The same, averaged over the HF tower

A[LYALD)

0.4

0.6

0.4

\H]

0.2

This leads to an extra systematic shift in n,
P T T TR T '3? calculated from the tower number.

F (cm
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Corrections for electromac
showe

Different depth for electromagnetic and hadronic showers [different radiation damage
corrections. This difference can serve as an estimate of the uncertainty introduced by the
unknown (model dependent) compaosition of the jet.

@ Electrons and pions; ~200K events each

@ CMSIM121 (CMSIM 125 is underway)

@ HF with the shower library

@ Radiation damage parameterization for
Hestibel quartz—euartz fibers

10 years, HF L.ong fibers (EM part)

Az
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0.25 | 1 There is the difference... But how
: 1 bigitis?
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L et sdenote asE® and E®© the energy
reconstructed with radiation damage

corrections from pion and electron beams

(n)_Enmamd E(e)=Emaasued

E — dn) C(e)

Th AE _EYET ™I
en E _ E(e) o C(T[)

will be upper estimate of uncertainty,

introduced by the unknown compaosition of

the jet.

For towers>#3 (N<d4.552), this

uncertainty does not exceed 10% for all
time of the HF operation.

MB eventscan beused at least asa first
order radiation damage correction.

Corrections for electromac
showers(ca
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@ Minimum bias events
o Attenuation parameters for Hestibel
quartz—quartz fibers

Tower #1 looses ~25% of itssignal
during the 1¥ month of operation.

W avelength filter (A=390 nm)
improves stability, but kills~30% of
thesgnal .
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® The quartz—guartz fibers show less radiation damage, compared to quartz—plastic
ones Combination of quartz—guartz (for innermaost toners) and gquartz—plastic fibersis
needed for the best performance of the HF.

s The minimum bias events can be used for monitoring of the HF performance and for
calculation of the radiation damage corrections (at least of the first order corrections)

e Clos= monitoringAecalibration is most needed at the beginning of operation, when the
HF signal changes faster.

s  The wavelength filters can be used for innermost tonwers The improvement In
stability for other towers does not compensate ~30% losses in the HF signal.

UNCERTAINTIES
[ The conclusions heavily depend on the results of irradiation measurements with y—
source. Radiation damage from hadrons can be different.
[Higher radiation damage rate from hadrons can increase the difference between
correctionsfor electronsand pions aswell as the dynamics of the behaviour of the HF
sgnal with the time of operation.
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