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Present situation and procedure

Found a good geometry which provides acceptable residuals for both
curved and straight tracks

— Recall: this does not happen with the current geometry!
Good agreement between momentum spectra for top and bottom

Bad agreement between top and bottom impact parameters (d,, z,)
and coordinates (x;, y;) @ z=0 (assumed as origin point of the helix in
the curvilinear reference system)

Problem: how to improve the impact parameter agreement without
spoiling (or, if possible, improving) the current alignment quality?

2 steps procedure:

1. Deduce the beamspot position from the experimental distributions, insert it
as extra point in the reconstruction, check improvement, repeat until
reasonable convergence

2. Run millepede over reconstructed tracks with additional beamspot point, and
produce a modified alignment taking into account the new point coordinates
(which are allowed to be floated), check improvement, provide the
reconstruction with the new information, repeat 1 (attention to the differen
reference systems!)
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track momentum, [GeV/c]

momenta with best
alignment on curved tracks + tweaks

(latest excluded)

to be compared

- Systematic underestimation wrt to beam energy nominal value (~ 20 MeV/c)

* Good agreement of mean values of elastic peaks for top and bottom tracks

(no selections)



Yi atz

t parameters (after GBL) - start

impac

o ww Ses oo = © M
—o9|l 828 —ANQ|l |Bao
oo o <2 oo =
oo C oo o 0 oo olg|Roc O
S22 s s[la|l S 4 1°€E S@egllal e 1€
I | e E el 2+ E
Rl ool =3 1 3 N | 19
| @3 | «<© 1 4 | <ol Il oo 1
0| A O e —O N | o~ o e
e Yol 5| E 15 e g g& E 1
sl @ ] — o x _ n.”,ﬁ".L_ Se ] o~
@ w3 ™ 1 o o (@ o © 7
2 2 & - © o g
v ¢ . 3 ] © .
o (o B o o o o
(&) O = =
18 c@|| 18w N - 18 |28 | M -
<l ® EllclE ® E - <lE®E[IC|E 8 E| o
ceol |T25 X Seo |Sog Z
W0 W=n WEom| W=uv
. ]
7 W ity
e YT by,
el wrt T L T o o o
=T 7 © e T S s R
T TR B S o B S R S X 5050
o D R RS B e S S S e ]
k= I e Ty ot L YAT TS S S
\\ - ] I Ay
2 % L s =G
E e P B S B S B S B S K B S b S ) d
B e e st 4
Nl
’//./ S SIS —
NN TR LR e toss = ;
R RIS OOUNGEGGN
~1 N
=D SRt
g o
T L i 3
N o —
1 . |
! ]
___________________________________________..3 ..I7______________________,____________7___3
g 8 8 8 8 8 8 8 - 2 8 8 8 &8 8 &8 8 % R °
s .8 8 8 8 § 8 § = = 5= =
(wigzydue®d 8 § 8 & = (wl gz1)/se11Ua
owm = g (o I {} oo —om
—5 o 0SS - 0o o ©
g2s2ll gss 223 888
T ORH ) = oN— o oH o o
Do ql| Roo E o7l Kee
+ - H A+ E ° 6 S 4
Ql o 9E o o e ol TN Hwn
e oYa =—o 8 a=lla ow
| AN o | o~ m [Te] | 0 s | 0 —
sl 2 g 2% - sl S e 3N E
9 < |7 << E 9 s |3 2| E
= - [ (=] o o = [{e]
T = M~ N N <
l . ™ - B . p=
o =]
mn
o o o o ;
©c® 8w N D ® & -wml N s
ESE S SE o == @ £ o
E29| E295 T E2959| E25 Y s
LS| LW=n Wao|| W=n S
B s

o e S
s
I e Tt o atotetits!
o R A A A
S ]

F L S L Sty
\\\m,."c...0000%\“&600%00000&&00000%000000%0000%0000%00000000%000000%%%%.‘
B e
e S S S S s s
Sttt

e e e I I S AN o s’
NN NN YRRt

[

oo
4

el
4105058

S
&-.\.“...ououoo
e 2
s
[T RS
GGG
e A Tt Ty

bt
5
o9

]
ok
bt
%

L

Sty

b
e

B

2

505
e
e
S

e 25055 RSy
TR arrtttiiel N !
S Sttt L i e B ]
o IS e B L]
R K R I I K IR IR LR KKK LIAIKIN S y....‘lt,/» s St
S LS Ly B esesd
R e S R SR 0 NN feet
et et ottt o PR 1
B R SRS S ERGA 0
P aee ettt ittt ettt ettt el s
S S S %] 2
ettt ettt e atatatale et 5 7

R bbb
&g s
e et tes
N
Saktassers

o
L
355

%
3
L
Tl

&
ot

4

3

%]

S
i
L
3%

g

s

i

et

s
Fgaseneses
B

T S
b 5P b

SR

1%
-1.5

v.?_ ,_________________,________________________
=] [=] (=] [=] [=] o [=] (=]
=] f=1 f=
=} =]

[=]
3 S
Surl ZByseite &

1 | _ 1 |
=]
f=]

40000—
30000
20000—
5000
40001
30001
20001
1000

=]
(wim cmmmm_b:m

Inear rs

igin —curv

Track or

2, [mm]

Impact parameters — perigee reference system



How to add the beamspot in the reconstruction

Beamspot coordinates in the perigee reference system (0., d,, z,) inserted as
xml parameters in the lcsim steering file

— Taken as mean value of top/bottom impact parameters

— Input beamspot coordinates: (x=0, y=d,, z=z)

— Inthe reconstructions these coordinates are converted to curvilinear coordinates of a point of
the helix

Beamspot width in y-z inserted as well
— Taken as difference between top and bottom mean values

Reconstruct data and perform quality check
— Reconstruction efficiency (in some cases with large widths GBL fails)
— Residuals/kinks stability/behavior

— improvement of top/bottom agreement for impact parameters
e Closer mean values

e Narrower distributions

— Calibration of elastic peak momentum for top/bottom
Procedure available (at present) for curved tracks reconstruction only
Some iterations needed (order 3-4)
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impact parameters (after GBL) — 4t iteration
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Summary: four beamspot iterations

0 | e | he2 | ded | e

<y>(mm)  -0.717  -0.716 -0.699 -0.696 -0.691
Ay (mm) 0.373 0.210 0.122 0.056 0.082
<z>(mm)  -0.063  -0.064 -0.062 -0.059 -0.059
Az (mm) 0.046 0.062 0.043 0.021 0.006

<p>(GeV/c) 1.034 1.036 1.036 1.037 1.037

Ap (MeV/c)  2.85 -22 -30.5 -37.0 -42.0

Top/bottom d, and z, impact parameter agreee
Narrower width of the distributions
Inserting the beamspot information IS NOT a weak constraint for aligment:
e Residuals are in general worsening
 The calibration of the elastic peak worsens as well
 |Improvement only for the bottom section
Can a new MP alignment applied at this point provide a better adjustment?



Second step: adjust residuals

The beamspot is intended as a new (fictitious) layer with given origin
coordinates

— 4 new (pseudo)sensors: top + bottom, axial+stereo

Possibility to include millepede floats to adjust the origin coordinates for each
sensor

— 6 degrees of freedom for each sensor
— Rotations are not meaningful (kept for code consistency)

— To be constrained: bottom and top offsets must be the same to converge to the
same point

Same procedure

— the GBL file must contain the coordinate of the beamspot as a new point for the
track fit

no problem of principle to mix curved tracks including beamspot and straight
tracks without it (could be interesting to implement it)

Problem (working on): MP delivers offsets in the sensor reference system

— How to translate them into the beamspot coordinates provided in the perigee
frame?

To be continued...
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