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Status report on
ete--> gamma Z analysis

- I'm working on photon energy calibration.

. | newly checked

(1) Resolved Energy of Muon

(2) Resolved Energy of Photon

when using measured muons’ energy in addition to
measured angle data

(3) Distribution of Photon Energy and Photon Angle in PFO
(4) ISR Energy distribution

//(5) Estimation of Energy Resolution
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Determine the energy of photon and
Mmuons based on measured direction angle

e 4-momentum conservation is considered.

e+t @ « The mass of muon is neglected.
E > 50 GeV
u- Case 1:
Using (6 u-,0 u+,0 r,® u-~, d u+,d )
. Z " -> Determine (Eu-,Eu+,Ev)

Case 2: Consider Beamstrahlung

Using (6 u-,0 u+,0 r,® u-~, d u+,d )

Direction Angle
-> Determine (Eu-,Eu+.E+,Eisr)

6 : azimuthal angle
é: polar angle Case 3: Consider Beamstrahlung

and

Using (0 u-,0 u+,0 r,® u-, @ u+,d r)
-> Determine (Eu-,Eu+,Er,EisR)

Case 4. Case 3 using muons’ energies

Using (0 u-,0 u+,0 r,® u-, @ u+,d r,En-,En+)
-> Determine (Ey,Eisr)



« Case 1
B, + E“Jr + £, = 500

E, sinb,cosp, + E, +sinb +cos¢,+ + Esinbcosp, =0
E,sind, sing, + L+ sinb, +sing,+ + Eysinbsing, =0

EMCOSQM E;ﬁ casé’,ﬁ

E.cost, =0

« Case2: Consider Beamstrahlung
E,+E,++E,+ |Prsr| =500
E, sinb,cos¢, + B, +sinb +cosp,+ + Esinbcosp, =0
E, sind, sing, + £+ sinb, +sing,+ + Eysinbsing, =0
E,cos0,, + E,+cos0,+ + Ecos0, + Prsr =0




« Case 3: Consider Beamstrahlung
+

[ E,+E,++ E, +|Prsr| =500
E, sinb,cos¢, + B, +sinb,+coso,+ + Esinbcosop, +
E, sinb,sing, + £, +sinb + sing,+ + Esinf,sing, =0

E,cos0,, + E, +cosl,+ + E.cos0, = | Prsg| =0

Crossing Angle (=2 a)

/ -

e+

= 7.0 mrad



« Case 4: Using measured muon energies

( E,+E,++ E,+ |Prsr| =500

E,cos0,, + E, +cosl,+ + E.cost, = |Prsg| =0

\

« Case 4’: Using measured muon energies
( E,+E,+ +E,+|Prsr| =500

E, sind,sing,, + E, +sinb + sing,+ + E,sinb,sing, =0

This is of no use when sin@ =0 ??
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Case 1:

USing (6 M=y e u+, 6 Y ¢ K= ¢ ut, ¢ T)

-> Determine (Eu-,Eu+.Ey)

Energy of Mu

Samples:
IM(u+u-)-91.2] < 10 GeV
Large ILD model
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Case I:
USing (6 ML=y 6 u+, 6 Tg¢ M=y ¢ ut, ¢ T)

-> Determine (Eu-,Eu+.Ey)

Samples:

IM(u+u-)-91.2] < 10 GeV

Energy Resolution of Mu Large ILD model

5000F " r "1~ r1rrr 11—
C PFO I Entries 13758 7
N Mean  -0.005958
4000 - Resolved oo oousre
E Entries 13758 E
3000 [ Mean  0.05548 ]
. StdDev  0.1739 A
2000 |- -
1000 |- -
N & _

0
-0. -04 -0.2 2 4 .
0.6 0 0 %—E(z\gctmth()) of M3'6
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Case 2: Consider Beamstrahlung
USing (e M=y e ut, e Y s ¢ M=y ¢ u+t, ¢ T)

-> Determine (Eu-,Eu+.E+,Eisr)

Energy Resolution of Mu

Samples:
IM(u+u-)-91.2] < 10 GeV
Large ILD model

5000 L L L L L
: PFO I Entries 13758 :
L Resolved Mean -0.005958
4000 StdDev  0.04879 -
E Entries 13758 7
3000 [ Mean -0.0156
: Std Dev  0.1485 -
2000 .
1000 | h

0

-06 -04 -0.2 OE_E<]8.§tmm(>).gf MS_.G

E(MCtruth)



Case 3: Add the effect of
USing (e M=y 6 u+, 6 Y s ¢ M=y ¢ u+, ¢ T)

-> Determine (Eu-,Eu+.E+,Eisr)

Samples:
IM(u+u-)-91.2] < 10 GeV
Energy Resolution of Mu Large ILD model
5000 F T T T T T

C PFO I Entries 13758

- Mean  -0.005958 |
4000 - resolved StdDev  0.04879 -

E Entries 13758 E
3000 — Mean  -0.01448 "

X StdDev  0.1473 A
2000 [ =
1000 |- -

:_._._._l_._.__l..ér_':_grb:hl_._._._l_._._._:

0
-06 -04 -0.2 % 02 04 0.6

_E(MC’truth) Of Mu-
E(MC’truth)




Case 3: Add the effect of
USing (e M=y 6 u+, 6 Y s ¢ M=y ¢ u+, ¢ T)

-> Determine (Eu-,Eu+.E+,Eisr)

Samples:
IM(u+u-)-91.2] < 10 GeV
Energy Resolution of Mu Large ILD model
5000 o | | | | | | I | | | | | | I | | | | | | I | | | | | | I | | | | | | I ] ] 1 —
: PFO Entries 13758

4000 Resolved

Mean —0.005958

Std Dev 0.04879 =

. Energy Resolution of Muon in PFO
Is always better than resolved
energy resolution.

1000

0
-06 -04 -0.2 % 02 04 0.6

_E(MC’truth) Of Mu-
E(MCtruth)




Status report on
ete--> gamma Z analysis

(2) Resolved Energy of Photon
when using measured muons’ energy in addition to
measured angle data
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Resolved Energy of Photon

Energy Resolution of Photon

1500 -_ PFO Entries 13758 __
- Casel
- Case?2 Mean  0.02755 -
1000 |- Case3 _

Std Dev  0.06823 _

500 |

0.2 0.1 0 0.1 0.2
E—E(Mthr'uth) Of PhOtOn

E(MC’truth)
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Resolved Energy of Photon

. The peak of PFO is shifted to the positive region.
| will discuss this !ater.

1500  PFO Entries 13758 _
- Casel
- Case? Mean 0.02755 |
1000 | Case3 7

Std Dev  0.06823 _|

f}\ :

. Case 4 and 4’ are the best.
(It depends on the angle which is the better.)
In the end, all 4 equations are to be considered.
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16



Distribution of PFO Photon
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Samples:
IM(u+u-)-91.2] < 10 GeV
Large ILD model

Asymmetric
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Std Dev
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Distribution of PFO Photon
Angle (phi)

Samples:
IM(u+u-)-91.2] < 10 GeV
Large ILD model

h1
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Distribution of PFO Photon
Angle (theta)
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Samples:
IM(u+u-)-91.2] < 10 GeV
Large ILD model

h1
B ~ Entries 13758
1800 - Mean  -5.717e-05
— Std Dev  0.00038
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Distribution of PFO Photon
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Angle (theta)
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Samples:
IM(u+u-)-91.2] < 10 GeV
Large ILD model

0.4 <|cosB(r)]| <0.6

h1

70—

60—

0 cosB(r)>0
s0f- \
3of—
20

10

| | | I Y | | 1 N N | |

Entries 923
Mean 7.068e-06
Std Dev  0.0003442

cosB(r) <0

e

I nmd 1| I

_I 1 | |
—09002 -0.0015 -0.001 -0.0005

1 | | M | 1 | 1 1 1 |
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0 — H(MC’truth)

When theta is larger, bias gets more prominent.
In the PFO, the center of shower seems to be shifted to B-
field direction due to the B field.
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Status report on
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- I'm working on photon energy calibration.

. | newly checked

(1) Resolved Energy of Muon

(2) Resolved Energy of Photon

when using measured muons’ energy in addition to
measured angle data

(3) Distribution of Photon Energy and Photon Angle in PFO

(4) ISR Energy distribution
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Case 4': Case 3 using muons’ energies
USing (e M=y 6 u+, 6 | &' ¢ M=y ¢ u+, ¢ T!EH-JEH+)

-> Determine (Ey,Eisr)

IM(u+u-)-91.2] < 10 GeV
Ising (r)| > 0.2
Large ILD model

Energy of ISR Photon

§ SOOFTTTTTTTT T T T g
2 s ;
o 400F ]
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(£ 300 -_ Std Devy 62.02 _' 1
S b P
o 10 6
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Case 4': Case 3 using muons’ energies

24

USing (e K™y e o+, 6 Y ¢ K™y ¢ u+, ¢ T!EH-JEH+)
-> Determine (Er,Eisr)

Energy Resolution of Photon

|cosB(r)] <0.2
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Samples:

IM(u+u-)-91.2] < 10 GeV
0.4 < |sind(r)| <0.8
Large ILD model

0.4 <|cosO(r)]| <0.6

Energy Resolution of Photon
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Case 4': Case 3 using muons’ energies 25
USing (6 M=y e u+, 6 | &' ¢ M=y ¢ u+, ¢ T!EH-JEH+)

Samples:

-> Determine (Ey,Eisr) MUs1-91.21 <10 Gev

0.4 < |sind(r)| <0.8
Large ILD model

|cosB(r)] <0.2 0.2<|cosB(r)]| <0.4 0.4 <|cosB(r)]| <0.6
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