Cascade 1-jettiness in DIS

1-jettiness studies the projection of the radiated particle onto the photon
four-vector (see arXiv:1004.2489v2)
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Request of calculation for DIS: DIS - jettiness

* request from H1:
2
T1p = 1+ @ Zmln((),

0 <1 <1

® Problem for low 7T1p
soft effects and
hadronisation
become
Important
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Request of calculation for DIS: DIS -

jettiness

® request from H1:
2 :
Tip =1+ 02 me(oa qpi)

0 <1 <1

* Large range of predictions
* Nothing fits on small 71, values
® NNLO starts with 7, = 0.1
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Rivet Plugin

» Rivet plugin updated/corrected
* Data file in HepData format with help from Luis Ignacio
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Rapgap
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150 < Q? < 200
0.2 <y < 0.4

QPM — 1jet
QPM + O(as)

® Low Tib: 1-jet events
® Large Tib: 2-jet events



Cascade
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TMD distribution
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TMDOplotter 2 2.4

» TMD’s are

different at low k;



Cascade

Tf im Bereich von vy, und Qg
bZH 103 __ll [ | [T T | [T T | [T T | [T T | [T T | [T T | [T T | [T T | [ ||__
= EE___\; —— Data =
B —+— IFPS-had-cascade-set1
- ° -had-cascade-set2[]
02 E% —F— IFPS- rapeapl

)

1 — g
EI | | | [ || | [ | || [ ||| [ || [ || [ || [ || | [ || | | | | IE
1.4 E_l [TT T 1T T | 1T 171 [ |I| 1T T |I| [ 1T T | [T T | [ ||_E
13 £ . =
s 1.2 5 . ' ; —=
S 1.1 = T . | —=
S 2 S b WS ¢ ¢ ¢ +—#
@) 0.9 = ' | —
E 0.8 = ——t— I | ==
0.7 & E
30 BNl b b b b b b b b J3
0.5 =0 [ L1 [ L1 [ L1 I [ L1 I [ L1 [ | ) =
0 01 02 03 04 05 o6 07 08 0.9 1
b
1

A.Henke, Cascade Developer Meeting, Jettiness, 06. Apr 2023

150 < Q° < 200
0.2 <y<04

s Set 2 fits better

* At low T1p even better
than rapgap



Conclusion

* Rivet plugin for jettiness measurements in DIS updated
* Comparison of rapgap with measurement

® Studies of cascade with TMD'’s for jettiness measurement performed
for the first time
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