Spoiled B-Field Studies



Spoiling the Magnetic Field as a function of Z

Nominal TOSCA generated field spoiled by:

B’ = B*[1 + A sin(wz)] A=0.01 (1%)
w = 0.100 rad/cm

(angle not changed, just magnitude of field)

Field difference Field Magnitude
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A=+/-0.01 (1%)

Spoiling as a function of R and ¢

w = 7 rad/65cm
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B’ = B*[1 + A sin(wz)]
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A=+/-0.01 (1%)
w = 7t rad/360°

March 30, 2009
R=60cm ¢=0 spoiled with: PHI_AMP=0.01 (1%)
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R=60cm ¢=0 spoiled with: PHI_AMP=0.01 (1%)
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Momentum Resolution for CDC

|  Momentum Resolutionvs.6 | April 3, 2009 DL | Momentum Resolution vs. 6 | April 4, 2008 DL
Field spoiled by 1% -- Single 1*, 1GeV/c -- FULL Reconstruction Field spoiled by 5% -- Single *, 1GeV/c -- FULL Reconstruction
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Momentum Resolution with and without
Spoiling the Field
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Momentum Resolution with a field

Spoiled by 5% (magnitude only)
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Systematic Uncertainty for 1% spoiled field

| Momentum Systematic Error vs. 6 | June 28,20090L | Momentum Systematic Error vs. 6 | June 29, 2009 DL

release-2009-05-27 rev. 4946
Magnetic field spoiled by 1% in R,6,0 Single 1*, 0.5GeV/c -- FULL Reconstruction Magnetic field spoiled by 1% in R,0,0 Single 1*, 1GeV/c -- FULL Reconstruction

&.06 L L UL e L &.06 UL LI L e e e T T
~ — ~ — —
% | —— Spoiled field with MULS i g- L ——— Spoiled field with MULS |
L2 - . 2 - .
-’ .-t
©0.04 Nominal field with MULS w0.04 Nominal field with MULS
E 0.5 GeV/c 1 E 1.0 GeV/c 1
] L ——— Spoiled field w/o MULS b L ——— Spoiled field w/o MULS _
#0.02 #0.02
£ B Nominal field w/o MULS e B Nominal field w/o MULS 7
3 K ! N ]
P E— | M—
E I o ——a 0 B i £ L e e
5] | — T — o L IR el = o Ry — — "]
= T o e e e e | = B
g0.0Z ,g0.0Z
= o i = L |

-0.04 -0.04

-0.06 1 L 1 1 1 - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ll 1 1 1 L 1 _0‘06 1 1 1 1 1 Ll 1 1 L 1 1 1 1 L 1 1 1 1 L 1 1 1 1 1 1l 1 L 1 1 1

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
0 (degrees) 0 (degrees)

Multiple Scattering appears to introduce a 1%-1.5% systematic uncertainty in
the total momentum resolution (using the current ALT1 fitter).

The 1% uncertainty of the B-field introduces an additional systematic of ~1%



Systematic Uncertainty for 5% and 1% spoiled field

| Momentum Systematic Error vs. 6 | June 28,2009 0L | Momentum Systematic Error vs.0 | June 29, 2009 DL

Magnetic field spoiled by 5% in R,6,0 Single 1*, 1GeV/c -- FULL Reconstruction Magnetic field spoiled by 1% in R,0,0 Single 1*, 1GeV/c -- FULL Reconstruction
T r o 1 [ rrrr [ rrr [ rrriJ1 /F——— 1 T T T T T T T T T T T_T L T rr 1o rrrr | rrrrr[rrr1riJ1i /F——— 1 T T T T T T T T T T T T T

——— Spoiled field with MULS

Nominal field with MULS

= 1% 4

——— Spoiled field w/o MULS -

R
o
o

iR
o
o

——— Spoiled field with MULS

Nominal field with MULS

i 5%

stematic 5p
o
o
H
stematic 5p
o
H

~———— Spoiled field w/o MULS

sy
=4

B Nominal field w/o MULS n

B Nominal field w/o MULS

o

=)
h
}

— —= —— — — p——

T
H |
}
i

g’ e —

e
o
X

Totgl Momentum s
=
N
1
i
i
i
¢
{
i{
{
Total Momentum s
’;l
I*l
'|

~ —— —_— i’ —
et |

-0.04 -0.04

-o.osol|115|||110|||l151|||2011||2511||30||1135|||140 _0‘06011||5|1||10||1115|||120||||251|||3011||35|11|40

0 (degrees) 0 (degrees)

The 1% uncertainty of the B-field introduces an additional systematic of ~1%

The 5% uncertainty of the B-field introduces an additional systematic of ~¥3%



Systematic Uncertainty for 5% and 1% spoiled field in CDC

| Momentum Systematic Error vs. 6 | April4,2009DL | Momentum Systematic Error vs.0 | April 3, 2009 DL
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