Where do we stand”?
Aka Craig needs to
finish his thesis!

Craig Wells







eeCC- Full Run 2 A. Measurment

m This channel is (pretty much) finished!
- Full run 2 scans complete and validated.
- Workspaces made.
- Asimov data fitted.
- Obs data fitted.

m Obs data fits have converged and have been plotted. Results will be pushed to git.

m All that’s needed now is p-values for agreement between electron and muon channels.
- As work on the muon channel is still ongoing | won’t show many combination plots.

m Some choice obs data plots will be shown but not the full set. If interested these plots
can be found on

- Leaving the choice to unblind to you!


https://cernbox.cern.ch/s/zAL3tn7k5qxcrwg

sttt

1

0.5
0

-0.5
-1
-15
-2

1.

Data

asimov
—— Nuisance Par.

13 TeV, 140 b "

€€

ATLAS Internal

eeCC - Calibration Pulls

1SAS33Z 3vOS O3 »

1V1S33Z 3Iv0S O3 ©
INIgYL3™ IS1OIM 3TVOS DI »
ONIgY.13™ ISLOLM ITvOS D3 »
S34HL H31SN100dOL 3OS O3 ©
ONIgYL13™ gls 3vOs O3 ©
SNIgY13 ™ kS 3TVOS O3 ©
PNIGVLI ™ 2S 3TVOS DI »
eNIgY.L3™ ¢1S 3Tv0S ©I »
ZNIgVL3T 2lS ITVOS B P
INIYLI ™ 2lS™3TvOS O3 ©
ONIgYL13™ 2gls 31vos o3 ®
8NIgVL3 ™ Sd 3TvOS B3 »
INIgYL3™ Sd 3TvOS ©I »
9NIgVLI™ Sd ITvOS ©I »
SNIGVL3 ™ Sd 3TvOS B3 »
yNIgYL3~ Sd 3TVOS O3 ©
ENIEVLI™ Sd 3TVOS O3 »
2NIgVL3 Sd 3TvOS B ©
INIgV13™ Sd 31v0os D3 »
ONIgVL3™ Sd 3TvOS ©3 »
VLS3a3d IIvOS B »
INIGVLI™ 0ddLVIN F1vOS 93 »
ONIgYL3™ 0ddLlVW ITVOS O3 »
ENIEVLI ™ AQILYW 3TVOS O3 ©
ZNIgV1a™ dILYW 3TvOS 93 ©
INIBYLI T QILYW 3OS 93 »
ONIEVL3 ™~ QILYW 3OS O3 ©
6NIGVLI™ OAHOLYW ITVOS 93 ©
8NIgY.13 ™~ OAHOLYW ITvOS B3 »
ZNIGY13™ OAHOLVW I1vOS 93 »
9NIGVL3 OAHOLVW J1vOS O3 »
SNIGYL13 ™ OAHOLYW FTvOS DI »
¥NIGYLI ™ OAHOLVW 31vOS 93 »
eNIGYLI ™ OAHOLYW ITvOS B3 »
ZNIGYLI OAHOLYW TvOS B3 »

LINIGVLI ™ OAHOLYN 31VOS D3 ©
OLNIGY.L3 ™ OAHOLYW 31¥OS D3 »
INISYLI ™ OAHOLYW FTvOS B3 »
ONIGYL13™ OAHOLYW ITVOS 93 ©
6NIEVLI ™ OTVOLYW ITvOS B3 »
8NIgV.L3 ™~ OTVOLYW FTvOS B3 »
ZNIGV13~ OTVOLYN 3TVOS DI ©
9NIEVLI ™ OTVOLYW ITvOS B3 »
SNIgY13~ OTVOLYN 31VOS O3 ©
PNIGYLI~ OTVOLYN 3TVOS DI ©
ENIEVLI ™~ OTVOLYW ITvOS B3 »
ZNIgY13 OTVOLYN 31vOS D3 ©
INIgYLI ™ OTVOLYW 3TVOS 93 ©
ONIEVL3 ™ OTVOLYW FTvOS B3 »
0373IOWMVIT II¥OS DI »
INIBYL3 ™ 9ITYOANOONNEYT 3TvOS D3 »
ONIEYL3 ™ 9ITYOANOONNEYT ITvOS B3 »
INIEVLI ANOONNOITIHYT F1vOS O3 »
ONIEY.L3 ™ ANOONNOI13HY1 ITvOS DI »
QIv003134YT IIVOS O ©

NIVOIT 3vOS 93 ©

9 IIVOS O »

ZNISV13 T HOLVTILNIOSKI 3OS 93 »
INIEVLI ™ HOLVTILNIOSYI 3TVOS D3 ©
ONIEY.13™ HOLVTILNIOSKI 3OS 93 »
NI1OQv 31¥0S 93 »

ONIYVIWSZ NOILN10S3H O3 »
WE3LONITdNYS NOILNTOSI O3 ©
dN3TId NOILNTOS3Y O3 ©
0ddTVIHILYN NOILNT1OS3Y B3 »
anvIg3LYW NOILNTOS3Y 93 »
I8IVIHALYIN NOILNTOS3H 93 »
dvOTVIHILYN NOILNTOS3Y D3 »
OAHOTVIHILYIN NOILNT1OSIY DI »
OVOTVIHILYW NOILNTOS3H O3 ©

Asimov on top

1SAS33Z 3vOS O3 »

1v1S33Z 3OS O3 ©
INIgYL3™ IS1OIM 3TVOS DI »
ONIgY.13™ ISLOLM 3TVOS B3 »
S34HL H31SN100dOL 3OS O3 ©
9NIgYL3™ 2gls 3VOS O3 ®
SNIGVL3™ 21S 3TvOS B3 »
PNIGVLI ™ 2S ITVOS B3 »
eNIgYL3™ 2IS 3Tv0S O3 »
ZNIgVLIT 2lS ITVOS B3 P
INIGYLI ™ 2lS™3TvOS O3 ©
ONIgYL3™ 2gls 31vos 3 ®
8NIgVL3 ™ Sd 3TIVOS B3 »
INIgYL3™ Sd 3Tv0S ©F »
9NIgVLI™ Sd ITvOS O »
SNIGVL3™ Sd 3TvOS B3 »
yNIgYLI~ Sd 3TVOS DI ©
ENIGVLI™ Sd 3TvOS O »
2NIgVL3 Sd 3TIVOS B ©
INIgV13™ Sd 31v0os D3 »
ONIgVL3™ Sd 3TvOS ©3 »
vLS3a3d IIvOS B3I »
INIGVLI™ 0ddLVIN 1vOS O3 »
ONIgYL3™ 0ddLlVN 3TVOS O3 »
ENIEVLI ™ QILYW 3TVOS O3 ©
ZNIgVL™ AILYW 3TvOS 93 ©
INIBYLI ™ QILYW 3OS 93 »
ONIEVL3 ™~ QILYW 3TVOS O3 ©
6NIGVLI™ OAHOLYW ITVOS 93 ©
8NIgYL13~ OAHOLYW ITVOS ©I »
ZNIGY13~ OAHOLVW I1vOS 93 »
9NIGVL3 ™ OAHOLVW F1vOS O3 »
SNIGY13 ™~ OAHOLYW FTvOS D3 »
¥NIGVLI~ OAHOLVW 31vOS 93 »
ENIGYLI ™ OAHOLYW JTvOS D3 »
ZNIGYLI OAHOLYW ITvOS B3 »
LINIGVLI™ OAHOLYN 31VOS D3 ©
OLNIGV.L3 ™ OAHOLYW 31¥OS D3 »
INIGYLI ™ OAHOLYW FTvOS B3 »
ONIgYLI™ OAHOLYW 3TVOS 93 ©
6NIEVLI ™~ OTVOLYW ITvOS B3 »
8NIgVLI ™ OTVOLYW ITvOS B3 »
ZNIGV13 OTVOLYN 3TVOS DI ©
9NIEVLI ™ OTVOLYW ITVOS B3 »
SNIgVL3~ OTVOLYN 31VOS O3 ©
PNIEYLI~ OTVOLYN ITVOS DI ©
ENIEVLI ™ OTVOLYW ITvOS B3 »
ZNIgvL3 OTVOLYN 31VOS D3 ©
INIgYLI ™ OTVOLYW 3TVOS 93 ©
ONIEVL3 ™ OTVOLYW ITvOS B3 »
0373IOWVMVIT IIVOS DI ©
INIBYL3 ™ 9ITYOANOONNEYT 3TvOS D3 »
ONIgYL3 ™ 9ITYOANOONNEYT ITvOS B3 »
INIEVLI ANOONNOITIHYT F1vOS O3 »
ONIEY.L3 ™ ANOONNOITIHY1 ITvOS DI »
QIv003134YT 3IVOS O3 ©

NIVOIT 3TvOS 93 ©

9 IIVOS O ©

ZNISYL3 " HOLVTILNIOSYI 3OS 93 »
INIGV13 ™ HOLYTILNIOSYI 3TvOS 93 »
ONIEYL3 ™ HOLVTILNIOSKI 3¥0S 93 »
NI1OQv 31v0S 93 »

ONIYVIWSZ NOILN10S3H 93 »
WH3LONITdNYS NOILNTOSIY O3 ©
dN3TId NOILNTOS3Y O3 ©
0ddTvIHILYN NOILNT1OS3Y DI »
anvIg3LYN NOILNTOS3Y 93 »
78IVIHALYIN NOILN1OS3H 93 »
dVYOTVIHILYW NOILLNTOS3IH 93 ©
OAHOTVIHILYW NOILNT1OSIY DI »
OTVOTVIHILYW NOILNTOS3Y O3 ©

-2

-1.5

—— Nuisance Par.

13 TeV, 140 b "

€€

ATLAS Internal
Obs Data

Obs data on bottom




eeCC - Charge ID Pulls
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eeCC - ID Efficiency Pulls
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= |n the first pT bin, A, has a clear non-zefo central value across rapidity spectrum.
- All bins are statistically limited so the uncertainty (eeCC only) can’t be improved much further.
- Combination fit is also statistically limited so uncertainty is ~1/sqrt(2) lower.
- Adding CF A, extraction will be interesting to see!

= Potential evidence for instantons!

= Value still seems compatible with zero when considering uncertainties.
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= |nthe first pT bin, A, has a clear non-zero central value across rapidity spectrum.
- All bins are statistically limited so the uncertainty (eeCC only) can’t be improved much further.

- Combination fit is also statistically limited so uncertainty is ~1/sqrt(2) lower.
- Adding CF A, extraction will be interesting to see!

"
1

= Potential evidence for instantons!

10

= Value still seems compatible with zero when considering uncertainties.
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uncertainties. 0.6
N Frrrrr T TTTT T TTTT T TTTT TrTTTH . i "
T oasmTenignt o Deltals good sk A y52, 75<M <105 GeV/e?
1 45 S8cctun , 20<ly <24 Jhere too. 1.4 2 py
| Obs Data E 0.4F Measurement + Uncertainty
1.25 = 0.3k ¥ POWHEG+PYTHIA
i ‘ E _ Pythia8, LHCb tune
0.8 ++ = 0.2p v DYTurbo
0.63— ++ [ _f 01k + ResBos
- .¢¢ E i * +
0.4 o = O yHgpy X0 % v
Of,i ...... —— ...t.z..o:.'.‘f ................................... E OlF
1 10 10° 10° - ~ L
pl [GeV] P, [GeV/c)
. published values of Ay, A4, Ay, A3, AA, and Lam-Tung in Z — p u decays in 2022.

= Similar to us, they see a non-zero A, value in the low pT Z region, but with opposite sign.
= LHCb result is rapidity integrated (2 <|y;| < D) so not a perfect comparison with our 2.0 <]y, | < 2.4 bin.

- CF channel will provide a better comparison with the LHCb result! 11



https://cds.cern.ch/record/2826100/files/2203.01602.pdf
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= At low rapidity, A, has roughly the same magnitude as seen in Asimov but with statistical variations evident.
= Uncertainties at low rapidity also match Asimov nicely.
= At high rapidity, there is much more variance around what is predicted by Asimov but magnitude remains ~

what was expected.
= Uncertainties at high rapidity are actually better than what was predicted! 12
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= At low rapidity, A, has roughly the same magnitude as seen in Asimov but with statistical variations evident.
= Uncertainties at low rapidity also match Asimov nicely.
= At high rapidity, there is much more variance around what is predicted by Asimov but magnitude remains ~

what was expected.
= Uncertainties at high rapidity are actually better than what was predicted! 13
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= Agbehaves nicely in the obs data fit. Central values are much more similar to Asimov and uncertainties
look good too.

=  Sub-percentage precision on the cross-section is reached!
14




Lam - Tung Relation

m Lam - Tung (LT) relationis A; - A, =0

— Zero at LO but is violated by QCD
interactions.

m LT can also be fitted in aidy by running

the workspace config option
“doAOMA2”.

m For Asimov, these fits look completely
fine but for obs data they fail
spectacularly for both central channels.

— Obs data errors are either far too
large or central values do not
accurately reflect the real value of
Ap - A,
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0.25 =

m To attempt to fix this, the convergence criterion on the fit 0.2F + 3

was changed to be tighter by one order of magnitude 0.15F ++++HH+ =

~  Fit took longer to converge but problematic values 01 W f! E

were not fixed. 0'03, 77777777777 e oo E

-0.052— —

g Y L Y Y I S AT B SR AR L

m Calculate it directly for a much more reasonable value! 1 10 10 1°3p" GeV]
- Take central values from individual A, fits and '

subtract them by hand. & Odpr :

— Calculate uncertainties including taking correlation € O e eciyi o E

between the two parameters (covariance matrix is _f ObsData E

saved by FTL). N E

— This method neglects the effects of any correlations iE

between different analysis bins. =

m It still needs to be investigated what is causing the direct ’ 3

fit approach to fail! 10°

pl [GeV]
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CC + MM Combination Deltas

m The central channel combination has been fit and seems to work fine (stat uncertainty
decreases by ~1/sqrt(2)).

- Won’t show the plots since MM work is still ongoing.

m Deltas are now being fit taking into account all systematics.
- Deltas defined in aidy as

Ai,CC - Ai,uu

A

eecc it = A cc

- Much improved from previous stat only fit!

m Last step is to get p-values to test compatibility numerically.

19




Delta A, + Delta Aq
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CC_v24, MM_v26 - All systematics

= |ndividual A; look very compatible with zero, ~1% difference between eeCC and MM for Aq
- Thought this might be caused by using wrong luminosity for the muons but this wasn’t the case.

= Delta A, statistically limited rather than systematically. Both are similar for Ag (breakdown plot is currently
bugged so not showing). 20




Delta A, + Delta Aq
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CC_v20, MM_v26 - stat only CC_v24, MM_v26 - all systematics

= |ndividual A; look very compatible with zero, ~1% difference between eeCC and MM for Aq
- Thought this might be caused by using wrong luminosity for the muons but this wasn’t the case.

= Delta A, statistically limited rather than systematically. Both are similar for Ag (breakdown plot is currently
bugged so not showing). 21
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Weak Mixing Angle

m Next stage of the analysis is the extraction of the weak mixing angle at 13 TeV, by reparameterising A, and
including Aq into the fit to reduce PDF uncertainties.

- pl:inclusive
- M,:70-80 - 100 - 125 GeV (may change 125 to 150 GeV in the future)
- Y,:0-04-08-12-16-20-24-28-3.2-3.6(CCstops at 2.4, CF begins at 1.2)

m Latest Asimov studies show that the combination of central electron and muon channels could reach an
uncertainty of 36x10-°!

- Same sensitivity as combined eeCC + MM + eeCF channels at 8 TeV
- 40% improvement in comparison to central channels only at 8 TeV!

m Target to beat: 31x10° achieved by at 13 TeV.
- Should be achievable, no pressure! &

— If that’s too easy, there’s always the LEP precision levels to be targeted!

m Results presented at in June.
23



https://cds.cern.ch/record/2893842/files/SMP-22-010-pas.pdf
https://indico.cern.ch/event/1310175/contributions/5874829/attachments/2878620/5042324/s2w_ATLASWeek.pdf

eeCC WMA Future Improvements
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A; Scan

From the A; pT/Y scans we should expect reco efficiency uncertainty << 1 permille.

Fixing this may bring us back to the sensitivity achieved by Julian (34x10-5?)

Pull plots show five uncorrelated NPs that need to be rerun.

Potential to extend high mass region from 125 to 150 GeV to improve statistical sensitivity as well.2*
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CF WMA - Now with systematics!

m Central electron calibration m Forward ID SFs

O ggntral electron ID*/reco/trigger* -
S _

m Top/EW background generator -
systematics _

m Multijet estimate -

SF statistical variations
Background shape
Background extrapolation
Central ID

Signal contamination

- Fake factor statistical variations m  Forward Calibration

- Central ID - Parameter variations
- Forward anti-ID definition - Fit range

- M, range — Calibration model

m PDF

= CF branch of aidy has now been updated to be able to properly process systematics.

= Alot of bug fixing was done by me, there may still be some | haven’t noticed.

= Consider the current branch state a first working version!
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CF - General Notes

m T[rigger SFs
- Trigger SF changed to TightID + nolso

- Not properly implemented at ntuple level for CF events yet. Variables are in the output
trees but the values aren’t properly filled.

— Currently estimating systematic effect with two NPs, one correlated and one
uncorrelated.

— Values estimated using CC medium + nolso trigger systematics.

m Charge ID SFs were previously being applied.
- Now turned off since they make no sense for the CF channel.
m All systematics mentioned can be submitted and templates folded. HOWEVER not all
systematics are added into the workspace/used.
— Central ID SFs and calibration range scans are bugged currently so not in WS.

- The fit discards all other central electron variations, calibration model and non-fake
factor stat variation NPs since their effect on the result is very small.
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CF WMA - Observations

m  On pole, we reach a total systematic uncertainty of 1% in Ag!
- I’'m sure we can do better though &

m Forward electron calibration is by far the leading systematic.
- Effect of variations to the fit m;, range still to be evaluated.
- Sensitivity at high y, could be improved by merging FCal bins in the calibration.

- Effect of parameter variations can most likely be improved (e.g changing allowed fit ranges and/or fixing
parameters with large uncertainties). Personally I'd look at fixing n_high/low and allowing alpha to float.

m MJ may be possible to reduce further.

— Uie fakCeCfaMCJtors for full run 2 rather than individual years. Unlikely to yield large improvements since CF
MJ >> :

- Fix issues with FF stat variations to bring it down to level of other variations. The fit will then most likely
consider these variations as well.

m These fits don’t currently use the latest forward ID SFs. The newest version might improve this.

m Verylow sensitivity in the 1.2 < |y, | < 1.6 bin (10 - 100% uncertainty in Ag).
- This region is well covered by eeCC and MM. Could possibly be removed. 35



CF - Calibration Variations

m Plot shows the impact of individual NPs on entire
signal distribution.

x10°
m FWD_STAT_BIN12_EVODown % - ATLAS Internal
- Downwards variation of eigenvector o - Incl. FWD_STAT_BIN12_EVODown

FWD_STAT_BIN12_EV0Up

corresponding to parameter O from calibration 600 |-
bin 12 (-2.6 <n <-2.5) I

- Preserves correlations between parameters,
rather than just varying one parameter at a I
time. 400 |-

FWD_STAT_BIN12_EViDown

FWD_STAT_BIN12_EV1Up
FWD_STAT_BIN12_EV2Down

FWD_STAT_BIN12_EV2Up

FWD_STAT_BIN12_EV3Down

FWD_STAT_BIN12_EV3Up

m Most NPs have very small effect.

- To be expected when considering effects of 500 B
one parameter from one calibration bin on I
inclusive signal distribution.
m EVO =y, would expect changes here to crop up in
tails but to have opposite directions from up/down.

11F
m EV2 =alpha low. Correlations with alpha high cause 1E oy
ratio to nominal to shoot up? :

S e ‘»W
0.9
m EV3 = alpha high, which is crazy in this bin in 2018 0.8¢ :

but not 2017, however it’'s stable w.rt. nominal. 70 80 90 100 110 120 130 140 n1150
1]

Ratio

m Looking at plots normalised to one shows this is not
a problem with scans.
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CF - Calibration Variations

Plot shows the impact of individual NPs on entire
signal distribution.

FWD_STAT_BIN12_EVODown

- Downwards variation of eigenvector
corresponding to parameter O from calibration
bin 12 (-2.6 <n <-2.5)

- Preserves correlations between parameters,
rather than just varying one parameter at a
time.

Most NPs have very small effect.

- To be expected when considering effects of
one parameter from one calibration bin on
inclusive signal distribution.

EVO = u, would expect changes here to crop up in
tails but to have opposite directions from up/down.

EV2 = alpha low. Correlations with alpha high cause
ratio to nominal to shoot up?

EV3 = alpha high, which is crazy in this bin in 2018
but not 2017, however it's stable w.rt. nominal.

Looking at plots normalised to one shows this is not
a problem with scans.

(0]
5 . ATLAS Internal Nominal
FWD_STAT_BIN12_EV0Down
2 0.06 Incl.
. FWD_STAT_BIN12_EVOUp
g i FWD_STAT_BIN12_EV1Down
Z FWD_STAT_BIN12_EV1Up
- FWD_STAT_BIN12_EV2Down
004 - FWD_STAT_BIN12_EV2Up
| FWD_STAT_BIN12_EV3Down
FWD_STAT_BIN12_EV3Up
0.02 |
il I NN Y N T N T AU N N O N A T S . s » IIIIIIIIIIIIIII
(@) 1.2 F
'ﬁ F
o 1.15— \1\
1;_ o —_— Py
09F

08 =680 90 100 110 120 130 140 150

m
Plot normalised to one to compare shape differences.
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CF - Calibration Variations

. . 3
m Calibration range exactly the same x10
et g y 2 [ ATLAS Internal Nominal
as nominal. o * Incl FWD_CALIB_MODEL
.. LLl B . -
- Need to check whether this is s00 | oy
a problem with making the i —  RANGE2

variations or in applying them.
400

m Calibration model variation shows i
+5%/-10% differences in the 200 |-
low/high tails. :

- Tails are where we should
expect the most difference
between CB/DSCB.

- Unsure whether CB model was ool
fitted using DSCB based MJ or 0gh s
with CB which has larger ® 70 80 90 100 110 120 130 140 150
impact in the tails. m

l.e [

11F

Ratio
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CF - MJ Variations

m Comparing the MJ systematic
variations to the nominal show ~+/- 2%
difference.

- Reasonable!

Nominal

CenlD
FAKEFACTOR_STAT58Hi
FAKEFACTOR_STAT58Lo
FwdAntilD

. ATLAS Internal
| Incl.

8000 |-

Events

RangeHi

m Fake factor stat variations (both up and
down!) are somehow 20% greater than
the nominal.

- Down vari_ation should be less 6000 -
than nominal. i

- Explains why only FF stat
variations are considered by the
fit for MJ.

m Unclear what is causing this at the e
moment. 11F

— First place to check is 1F
FakeEstimator.cxx 0.9 F

- If all fine there, check that stat 0.8F - - - . . . .
variations are saved properly. 70 80 90 100 110 120 130 140 r:}fo

—— RangelLo

4000 |- | #

Ratio
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CF - MJ Variations

m Comparing the MJ systematic
variations to the nominal show ~+/- 2%
difference.

- Reasonable!

m Fake factor stat variations (both up and
down!) are somehow 20% greater than

the nominal. I c
-

- Down variation should be less
than nominal.

- Explains why only FF stat
variations are considered by the

fit for MJ.
m Unclear what is causing this at the
moment. Same ratio plot at 1.2. Up variation is
—  First place to check is green, down is red.

FakeEstimator.cxx

- If all fine there, check that stat
variations are saved properly.
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x10°

800 ATLAS Internal o Data
— -1 DZ/Y 2 I
700 Vs =13 TeV, 1401b™, ee mm Non-fid. Z
70<m,<125GeV, 1.2 <ly | <3.6 Bl [op+EW
I mm Multijet

Events / 0.50 GeV
(@)
o
o

III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II]

Data/Exp.

m, [GeV]

Not a bad Z—ee mass spectrum to end on after working on this for almost four years! 41




Open Points

m CC/MM/CB Lam-Tung fits do not currently work for obs data.
m CC WMA reco efficiency uncertainty has a small number of NPs that need to be rerun.
m CF trigger systematics are not correctly saved in ntuples (low priority).

m CF calibration to be redone:
- Merge FCal bins (either 4.0 - 4.9 0r 4.0 - 4.3 - 4.9).

— Reuvisit fit strategy
o Allowed parameter ranges.
o Fixing some parameters that have high uncertainties to a sensible value (also reduces no. of NPs).

m CF calibration range variations to be rerun (highly unlikely they’re exactly the same as nominal!)
— Check files make sense
— Check application/submission

m CF MJ statistical variation scans are ~20% greater than nominal. Other variations look fine.
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My plans going forward

m [|'ll make sure everything I’ve done has been pushed to git (I won’t leave you in the lurch!):
- Fake factors
— Uniformity corrections
— In situ calibrations
-  Workspaces
— Fit results

m Unfortunately | won’t have any time to work on the analysis so that | can finish my thesis.
- One bug | want to fix but | can’t promise more than that!
- Will try and find time to update some old calibration documentation | wrote as well.
- Still plan on attending analysis meetings to keep up to date for the moment.

m Still not sure what I’'m going to do after my PhD but I’'m open to the idea of a postdoc, good
chance I'll stay in the field!

m Thank you to everyone past and present who's helped me with comments/debugging/sanity
checks/opportunities to present in the past four years. | truly wouldn’t be able to be in the

position of finishing a PhD if it wasn’t for all of you!
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Fit seems to fail here.

Subtracting individual central values

gives reasonable result.
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