A. Poblaguev

Could we trust to
the t,/x,, calibration?



Mathematics of Dead-Layer

‘fi—fzf(E) — L(E) = : d(—‘; = Z—le/(dL/dE)

Dead-Layer condition: Lo(E) — Lo(aA) =d

<L
L(p,FE) — L(p,aA) =1 (L(p, E) = pLo(E), p=1/d)
Stopping range parametrization:
1. L(E) = pLo(E) “standard parametrization”, p=1/d
2. L(E) = pE constant energy loss, p=E,..
3. L(E) = p1E + poE? + psE° + ... polinomial

Carbon Energy from measured amplitude: = E(aA) = L™'[1 + L(aA)]
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Inverse task:

If E(aA) is known then we can determine L(E) and dE/dx

If t,is know then we can measure Carbon energy as a function of the amplitude aA
MI? A model independent
Ecarbon = W <— aA <: calibration of the
(t —to) amplitude
and thus we can measure dE/dx (in deadlayer length units)

WARNING: In such a way we measure effective dE/dx which may be different
from ionization losses dE/dx.

If t, is unknown we can make a fit, that is to try all possible t,and select one which

provides best data consistency. It might provide us with value of t, and calibration
of the measured amplitude E.,,,, = E(0A).

WARNING: the fit may work incorrectly if parameterization of stopping range
L(p, aA) can not approach well true effective dE/dx.



Banana is inconvenient to check the calibration
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Simulation. 0.3<E<1.3 MeV

dx :a—I—bE—I—cE2

Fit: L(E)=p1E+ poE* + psE° + ...
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dE/dx = 1/(a+bE+cE?)
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WARNING: there may be some disagreements between pictures due to actually implementd fit procedure
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Fita,t,; dE/dx = a+bE+cE?

7 ST E 2400§ 85”!'”"”
=4 . 3 7Ew2 i=
> TEx2, =202 —:Izzoo =Xmin 207
6L | A 12000 6
sE | 3 —1800 SE -
S = —{1600 4 =
= 5.1400 = E
3= = 1200 = 3
2F | ) 3 1000 2E E
I 7 Japo E
S & 600 e R =
E / 400 = E
A = = 3
— E - 200 _ :I v v b v v b v b by bl ey M 0
28557 54 56 58 6 67 64 66 68 88 5 52 54 56 58 6 62 64 66 68
’ ’ ’ v calihratinn [kaV//eanint]
7z ! 7z TET
S 6 S e 90
ol - ol gxmmi
5 3 5 = —80
4 E o 3o
3 = 3 | = —60
2 = 2F | —;Iso
1 = 1= = —40
0 = O - I 30
-1 = = =20
2 = Noar = 4 "
- L | 11 1 | 11 | | 11 I_ 1 11 1 | 11 1 ‘ 11 1 | 11 1 | 111 1 | 11 | | 11 I_
3 2 54 56 5. 62 64 66 68 ° 54 56 58 6 62 64 66 68 °
o calibration [keV/count] o calibration [keV/count]

4/13/2011 CNI Polarimeter Meeting 8



Some results for fixed o (5 keV/count)

dE/dx = a + bE + cE? dE/dz = 1/(a +bE + cE?)
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Why fit is unstable? A toy example.
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a, d — true parameters

B — supposed parameter

a, B <1

4

d a—p

Ity =
T 1+ ad I5;

Very big error in estimate
of t0 was caused by small
second order corrections
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More realistic example

CALIBRATED
* shift (defined by t0)
» slope=1

* curvature=0

* slope
* curvature
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The problem

As it was reported by Dmitri and Bill we observe significant (~ 5 ns) change in
“calibrated” value of t0, but do not see variation of t0 in direct measurements
(PMT).

This is clear indication that calibration does not work properly

5 ns error in tO corresponds to 10-20% error in the energy scale !

We should fix the value of t0 ! Even if it will be wrong value, the energy scale will be
permanent. Such errors in energy scale will be absorbed in modified analyzing
power function.



Exercise with real data (Run 09)
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Conclusion

* We can not trust to the existing t,/x,, calibration.

* 10% error sin energy scale are likely

* Even small disagreement between effective dE/dx and its parameterization may result
in significant corruption of the calibration.

* Independent determination of t, is needed

Could we improve the calibration ?

* Find a better parameterization

* Simultaneous fit of t, and a may give verification of a good parameterization.
* Make calibration in other energy range (for example 800 < E < 1500 keV).

* Fix the value of t0 (even it will not be correct , we always will have the same
energy scale).




Backup



Run 48228 (0.9x10') Run 48234 (0.2x10%)

Run 48220 (1.5x10')
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Conclusions from previous slide
Must not affect Polarization measurement
* t, is intensity dependent —

* data is affected by “beam correlated <———  pay corrupt the t0/xDL calibration
noise” [ Detector 1 Channel 49 Run 48481 |

» standard ty/x,, calibration may give
biased estimaté of t, (wrong Energy
scale)

* do we really see that energy scale
depends on énergy?
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Run 48862 (0.9x10') Run 48864 (0.2x10')

Run 48861 (1.7x10')
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Recent data

[ M—
140

120

4, )02 [WFD units]

£100

T+t

(

f
-
(=]

-
=]
(=]

-
a
[=]

L )12 [WFD units]
=
=

=]

£100

+f 4t

{

B0

60

08 6 4 -2 0 2 4 8 8B 10
At= -1, [ns]

-
[=1]
(=]

L V2 [WFD units]
=
=

=]

£100)

T o4t +t

(

-
=]
[=]

[N LI L BN B L

ZH0TTEE R
At =1 ty-t, [ns]

0 —SI . I—EI . ._4. "

t 4t

L+t

t 4+t

a*'[a\]"? [WFLD units] ot W2 [WFD units]

a*'[,\]'Q [WFD units]

L A A L A RS RS R A

iy
b
=

T

iy
=]
=

o,
=
=

. — — —
g [=] ha £ [=r]
=] [=] =
T T

2

08 -6 -4 2 0 2 4 8 8B OT0
At=t -t [ng]

M. — — —
g [=] =] £ =1}
=] =] = =]

TT T T T

2

._2...0...2. Lol B“I1'D

0B B A
U e ]

CNI Polarimeter Meeting

160,

140

120

4, )02 [WFD units]

£100

T+t

(

-
=]
(=]

of T TrrrrroT

L )12 [WFD units]
= =
[=] =

=]

£100

+f 4t

{

ef T T T[T T T[T T T[T TT[TTT

-8 6 -4 20 2 4 8 8 10
At= -1, [ns]

L V2 [WFD units]
=
=

=]

T o4t +t

(

—1CIII I—SI . I—EI . ._4. "

o e S T T
At =1 to-t, [ns]

18



