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Single Channel Eloss Recalibration for slats with hole



Explanation of the studied quantities
The study PMT readings
p evaluation

What are we studying?

We need to calibrate the energy loss in a proper way in the slats with the hole:
the central ones 52, 53, 54
plus some others that show a discontinuity 50, 51, 151
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Explanation of the studied quantities
The study PMT readings
p evaluation

ADC readings, with pedestal subtraction in slats with hole: TOP HIT

The ADC readings, from which we subtract the pedestal values are iADC/ and
iADC},.

If a particle is impinging on the slat, above the hole (y > A/2)

i.e. HIT ON TOP we will have

slat

PMTt

IADCI; = EbE() 1% exp[—ozb(é — %)] exp[—at(y — %)] Impinging ion

w2 releasesEn
where ¢;, €, are the PMT gains, , ﬂ/j
at, ap should be the attenuation constants for the
two semi-slats, \a:ne.gmscm
Eo is the energy released by the ion,
A =5 cm is the hole heigth and L2
p, unknown, is the light loss by reflection in the
slat-air-slat interface.

{iADC{ =eE exp[fat(é —y)]
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Explanation of the studied quantities
The study PMT readings
p evaluation

If we calculate log( ‘a2 ) we obtain:

IADC/

iADC/ . erEo exp[—au(5 — y)]
g (Gapc;) = e (g exp[—as(5 — 5)] exp[—au(y — *)])

e exp[—ai(5 — y)] )

= log( — .
b p exp[—as(; — 3)]exp[—au(y — )]

= log(Gratio) — log(p) + log[exp[—é(at — ap)] exp[—%(at + ap)] exp(2a: y)]

. L A
= log(Gratio) — log(p) — =(at — ap) — E(at + ap) + (2at y)

2
. L A
= (2a¢ y) + log(Gratio) — log(p) — E(at —ap) — E(at + ap)

=(po.t y) + pre
being Gratio = 6—‘

Therefore, in the pIot log( ADC/)VSy

a; can still be considered as an attenuation constant i.e. o the slope;
Gratio instead is no more the only factor contained in the known term.
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Explanation of the studied quantities
The study PMT readings
p evaluation

ADC readings, with pedestal subtraction in slats with hole: BOTTOM HIT

If a particle is impinging on the slat, below the hole (y < A/2)
i.e. HIT ON BOTTOM we will have

slat

L2

L2 y‘

iADC! = e:Eo p exp[—ae(5 — 5)]explas(y + 2)]
iIADC], = epEo exp[—ab(é +y)]

\ A=height=5 cm

\Jﬂﬁ\
Impinging ion
releases E;
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Explanation of the studied quantities
The study PMT readings

p evaluation

If we calculate log( ADC,) we obtain:
tog(PADCE) _ g cE0P exp[—ae(5 — 3)]explan(y + %)])
iADC] enEoexp[—as(5 + y)]
e p exp[—au(5 — 5)]explas(y + 5)]

log( )

es exp[—as(5 + )]

= log(Gratio) + log(p) + loglexpl— = (ac — )] expl 5 (e + s)] exp(2a )]
 log(Gratio) + log(p) — =(ar — ) + 5 (s + ) + (201 )

— (2ab y) + log(Gratio) + log(p) — =(ae — aw) + 2

2 2(
= (po,p ¥) + P1b

ar + ap)

Therefore, in the plot log( ADC/)VSy

ap can still be considered as an attenuation constant i.e.  the slope;
Gratio instead is no more the only factor contained in the known term.
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Explanation of the studied quantities
The study PMT readings

p evaluation

PMT top reads a top hit

Sweepruns:

N~

ligi = €+ Cpeak exp[—aut( )]
slat

Production runs:

. —
iADC, = lig: exp(fat%)Eo exp(aty)
peak
L2
thus
o 4 Cbeak ZS
Eo = iIADC; exp(—avty) lig! exp(atf) shehesen
Coea A
= ADC; /:jgt/k eXp(atE) I3
A
= light; exp(atE)
_ PMTh)
where % is the baricenter of the beam distribution tail
A

seen by the top semi-slat during sweepruns (= ).
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Explanation of the studied quantities
The study PMT readings
p evaluation

PMT top reads a bottom hit

Sweepruns: B
i L A
ligi = €t Cpeak exp[—oét(E — 5)]
Production runs:

. lig! A A A
iADC{ = p C'gt exp(—at ) exp(ar ) Eo exp(asy) exp(as )
peak

then

. Cpear 1 A A
Ey = iADC, exp(—aby)ﬁ,k; exp(—E(ozt + ap)) exp(ati)
t

but: p is unknown. Can we deduce it?
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Explanation of the studied quantities
The study PMT readings
p evaluation

Can we evaluate p?

HIT on TOP HIT on BOTTOM
iIADC] iADC]
/ £y = I £y =
og(IADCl;) (povt y)+p1,f og(IADCé) (poxb }/)+P1,b
with

. L A
p1,t = log(Gratio) — log(p) — E(ozt —ap) — E(at + ap)

and
p1,b = log(Gratio) + log(p) — é(at —ap) + %(at + ap)
then
pre — p1p = —2[log(p) + %(at + )]
and since po.c o
2’ = ot and 2 = ap
w = log(p) + %(Po,t + Po,b)
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Explanation of the studied quantities
The study PMT readings
p evaluation

Can we evaluate p?

(Pt — Pro A
M = log(p) + 5 (Po.c + Po.e)
from which we can evaluate log(p):
—(pre—prp) A
log(p) = (pl t2 PLb) ) - Z(Po,t + po,b)
and p:
e
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Explanation of the studied quantities
The study PMT readings
p evaluation

Error on p?

If we call log(p)=z:

A A
Z=/0g(P)=—%+&—*P0t 72 Pob

we will have the error on z (squared) given by:

(52)" = (o VOV VoG o) e

1,t ) ot )

25(6po,b)’

= (1) 0+ (5w o+ (B = @) + () (5pn.e)
=13 Pt 2 P1,b 16 Po,t 16 Po,b
assuming we know the hole height A without any error and knowing the errors

on po,t, Po,b, Pi,t and pip from fits.
Since p = €*
2 2 2 2z 2
(6p)° = (E) * (0z)" = e % (02)
2 2

= P [(3) % (9P (5) % (0P () (B + () (0]

and

(50) = &5 3150107 + o)+ 5 (57 + o)
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