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- A high-intensity is focused onto a material’s surface.
-The rapidly heats and vaporizes the material, creating a localized explosion.
- This explosion ejects material, forming a at the impact site.

3/15



NAPLIFE

Motivation

1 Introduction
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Polymerized UDMA-TEGDMA(Auo (Without Gold) & Au2 (With Gold)):
Auo_045 (upper left panel), Au2_068 (upper right panel),

Lo3_Auo (lower left panel), Lo3_Au2 (lower right panel).
We must determine the volume for each of these multiple types.
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Crater Raw
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Data smoothing with Moving Average

Noisy Data

Sector 460,Crater LO3_AuO

Data Smoothing with Moving Average

260 250 o0 860
istanca umy

Data Smoothing with Moving Average

Sector 460,Crater LO3_ Au2

Sector 547,Crater Au0_ 045

230 500 750 1250 1500 1750

1000
Pisrance ()

Data Smoothing with Moving Average

Distance turn)

Sector 566,Craten Au2_068

—— Smoothed Data

Distance (um)




— — — Refrence line
Smoothed data

Volume (Trapz)
DOES NOT SUCCEED

Sector 320
Crater LO3_AuO

250 60 1600
Distance Gam)

— — — Refrence line
Smoothed data

Sector 625
Crater AuO_045
Volume (Trapz) 35 pm?

Height o)

Refrence line
Smoothed data

Sector 367
Crater LO3_Au2

Volume (Trapz) 28 HM?>

— — — Refrence line
Smoothed data

Sector 631
Crater Au2_068
Volume (Trapz) 30 pm?=

Distance (um)




— — — Refrence line
Smoothed data

Volume (simpsons
Sector 320 rule) DOES NOT
Crater LO3_AuO SUCCEED

— — — Refrence line
Smoothed data

Sector 625
Crater Au 045

Volume (simpsons rule)
35.7 pm?

9/15

— — — Refrence line
Smoothed data

Sector 367

Crater LO3_Au2

Volume (simpsons
rute) 29 pm=

— — — Refrence line
Smoothed data

Sector 631
Crater Au2_068
Volume (simpsons

rulte) 30.445 um-=



Sector 320

Crater LO3_AuO

(simpsons
rule) 32.5 um?

Sector 625
Crater Au0O_045

‘ Volume
(simpsons
rule) 33.331M?3

Sector 367

Crater LO3_AuZ2

Volume
(simpsons

rule) 35 M3

-|Sector 631

Crater Au2_068

*I'Volume

(simpsons
rule) 30.9 HM?=3
- = == Refrence lLine
Smoothed data

260

260

500 1000
Distance (um)




Height )

Sector 306

Sector 573
Crater Au0O_045

Depth = 41.80MM

Crater LO3_Au0! Depth =21.81um

200 a0 560 ) 1000
Dist o)

Sector 355
Crater LO3_Au2 Depth = 45.80MM

Distance tum)

gkl

Sector 478
Crater Au2_068
Depth =50.43pum

- = == Refrence lLine

Smoothed data
ED 000

EZ

1500




fie oY §

E—
o 6000

1500 2000 6007005nn,M

“Au0_045 LO3_Au2

1000

——
0 750 10001250150017 50

Au2_068

o 250 50




Comparison with and without gold
3 Data Analysis for Crater Study

Auo_045 Au2_068 Lo3_Auo Lo3_Au2

Parameter

Trapz Volume (pm?3) 239,298.4 -140,376.8  4,967.3  -51,727.1
Simpson Volume (pm3)  239,939.3  -140,390.1  4,969.8  -51,729.8
Reference Line (um?3) -399,798.2 -204,668.1 -7,747.3 -66,692.3
Average Depth (pm) 19.8 35.0 14.4 40.2

Table 1: The values for each parameter are provided for different samples (Auo_045, Au2_068,
Lo3_Auo, Lo3_Au2). The comparison of volume calculations using different methods (Trapz and
Simpson), along with additional data for the reference line and average depth.
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Summary of key results
5

Outcomes show how we initially used these methods to obtain a more accurate crater
calculation. To check if it still functions, we intend to give it another go.

- we analyze the volume calculations for different samples (UDMA-TEGDMA(Auo
(Without Gold) & Au2 (With Gold)) in different experimental conditions.

- crater volumes and depths increase rapidly at higher intensities or the energy

of the laser pulse in samples embedded with gold nanorods.

- The values for the reference line provide information about the baseline or
background volume level.

- The average depth of the craters provides insights into the depth of material
removal during the crater formation process.
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Data Evaluation in Laser Crater Experiment
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