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Outline

e Overview of Semi-Inclusive Deep Inelastic Scattering
e Hybrid Momentum Impact Parameter Resummation
e TMD Nonperturbative Model

e Error Analysis

e Comparison with HERMES data
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Semi-Inclusive Deep Inelastic Scattering (SIDIS)

(TMD Handbook 2022) TMDPDF

Leptonic TMDFF

e Used to probe internal structure of protons and other nucleons

e In SCET, TMD’s can be factorized into Collinear and Soft pieces

Complications in performing resummation

Complications in predicting cross sections over large transverse momentum range
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SIDIS - Resummation

Minimized atu = 1/b
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Hybrid Momentum Impact parameter Resummation

arxiv:1710.00078 (D. Kang, C. Lee, V. Vaidya)
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Resummation Cont.
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TMD Nonperturbative Model OTATIZONA
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Error Analysis

Parameter | Lower Central Upper
9o 0.65 GeV | 1.3 GeV | 2.6 GeV
P 2.5 D 10

03 1 GeV | pr(qe) | 2X pr(qu)
0 Q/2 Q 2Q)

VL pr(go)/2 | polge) | 2% pr(gu)
Ve Q/2 Q 2Q

N 1.01 129 1.57
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Prediction Q%=9.2 GeV?

7 Error(NNLL)
T — NNLL
| : - Error(NNLL)

do/dk, x 10°

10



A THE UNIVERSITY
. OF ARIZONA

Prediction Q?=125 GeV?
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HERMES Comparison

e Measures the differential hadron multiplicity for charged pion production
o SIDIS cross section normalized to the DIS cross section for charged pion production

‘_ Theory with Errors
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Conclusion

e Hybrid Momentum Impact Parameter resummation provides a way to resum
SIDIS without inputting additional nonperturbative physics

e A very simple model can then be used to give moderate results at
intermediate qT

e Errors are still large and abundant at intermediate qT
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