About Laser Labwërx

Laser Labwërx (LASER.85p) is a TI-85 program containing many sublevels of small routines for equations used in the laser lab. Please note that these equations are primarily for pulsed lasers, although some of the laser equations and all of the optical equations can be used with cw lasers.


This document contains a listing of the subroutines and how to use them, as well as a listing of the REAL and LIST files generated and used by the program. It is mapped through the menus to show navigation through the program. There are also notes about particular subroutines.
Main menu

Ef
Ff
Pf
More
Quit

Ef: Energy Formulae menu

Ff: Fluence Formulae menu

Pf: Power Formulae menu

More: To Main menu 2 

Quit: Quits Laser Labwërx.

Ef: Energy Formulae menu

E2F
E2P

Back
Quit

E2F: Energy to Fluence.

E2P: Energy to Power

Back: To Main menu
Quit: Quits Laser Labwërx.

Ff: Fluence Formulae menu

F2E
F2P

Back
Quit

F2E: Fluence to Energy

F2P: Fluence to Power

Back: To Main menu
Quit: Quits Laser Labwërx.

Pf: Power Formulae menu

P2E
Pdns

Back
Quit

P2E: Power to Energy

Pdns: Power Density

Back: To Main menu

Quit: Quits Laser Labwërx

E2F: Energy to Fluence.
This routine will calculate total Fluence in J/cm2 from Energy and Beam diameter (Spot size).

E(J)
SS
Go!

Back

E(J): Prompt for energy in joules

SS  : Prompt for Spot Size in mm.

Go! : Calculate and display results in J/cm2
Back: Return to Energy Formulae menu

E2P: Energy to Power
This routine calculates average power from Energy and Rep Rate

E(J)
Rr
Go!

Back

E(J): Prompt for energy in joules

rr : Prompt for Rep Rate in Hz (pps)

Go! : Calculate and display results in watts

Back: Return to Energy Formulae menu

F2E: Fluence to Energy

This routine calculates Energy from Spot Size and Fluence.

SS
F
Go!

Back

SS : Prompt for Spot size in mm

F   : Prompt for Fluence in J/cm2 

Go!: Calculate and display results in joules

Back: Return to Fluence Formulae menu

F2P: Fluence to Power

This routine calculates average power from Spot Size, Fluence, and Rep Rate.

SS
F
rr
Go!
Back

SS : Prompt for Spot size in mm

F   : Prompt for Fluence in J/cm2 

rr  : Prompt for Rep Rate in Hz (pps)

Go!: Calculate and display results in watts

Back: Return to Fluence Formulae menu

P2E: Power to Energy

This routine calculates Energy from average Power and Rep Rate

P
Rr
Go!

Back

P  : Prompt for Power in watts

rr : Prompt for Rep Rate in Hz (pps)

Go!: Calculate and display results in joules

Back: Return to Power Formulae menu

Pdns: Power Density

This routine calculates Power density from Energy, pulsewidth, and Spot Size

E(J)
Pw
Ss
Go!
Back

E(J): Prompt for Energy in joules

pw : Prompt for pulsewidth in seconds

ss  : Spot size in mm.

Go!: Calculate and display results in W/ J/cm2
Back: Return to Power Formulae menu

Main Menu 2

Optx
Lab

Back
Quit

Optx: Optical Formulae

Lab : Labwërx (misc. Lab formulae)
Optx: Optical Formulae

Snell
Dvg
Rfl
Back
More

Snell: Snell’s Law of Refraction

Dvg : Divergence formulae

Rfl : Resonator effective focal length

Back: To Main menu 2

More: Optical Formulae 2

Optical Formulae 2

RF#
Btr
Lens
Back
Quit

RF#: Resonator Fresnel number

Btr: Beam Translation

Lens: Thin Lens formula

Back: To Optical Formulae

Quit: Quits Laser Labwërx
Lab : Labwërx (misc. Lab Formulae)
ots
(ar
ND
More
Back

Ots: Optical Transmission Series

(ar: Tolerance acceptance range

ND: Neutral Density filter conversions

More: Labwërx menu 2

Back:  To Main menu 2

Labwërx menu 2

P/S
OTRA

Back
Quit

P/S: Power Supply formulae

OTRA: Optical Transmission, Reflection, and Absorption

Back: To Labwërx

Quit: Quits Laser Labwërx

Snell: Snell’s Law of Refraction

This routine calculates the deviation of a ray from the refractive index of a material and the incident angle of the ray. The refractive index of air is assumed to be 1.00.

Ri
i(
Go!

Back

Ri: Prompt for Refractive index of the material
i(: Prompt for the incident angle

Go!: Calculate and display result in decimal degrees

Back: To Optical Formulae

Dvg: Divergence Formulae

ITH
NF/FF


Back

ITH: In The Hole method

NF/FF: Near/Far field method

ITH: In The Hole method (note1)
This routine calculates divergence using the “In the Hole” method from the beam diameter at the focal plane of a 60” mirror,

Bdia
Go!


Back

Bdia: Prompt for Beam diameter at focal plane of a 60” mirror or lens.

Go! : Calculate and display results in mR.

Back: To Dvg menu

NF/FF: Near/Far field method

This routine calculates divergence using the Near/Far field method from the Near Field beam diameter, the Far Field beam diameter, and the distance between the two.

nf
ff
d
Go!
Back

nf:  Prompt for Near field beam diameter in inches.

ff:  Prompt for Far field beam diameter in inches.

d:  Prompt for distance between Near field and Far field in inches.

Go!: Calculate and display results in mR.

Back: To Dvg menu

Rfl : Resonator effective focal length (note2)
This routine calculates the approximate Resonator Effective Focal length from divergence and Near field beam diameter.

Dvg
NF(
Go!

Back

Dvg: Prompt for divergence in radians.

NF(: Prompt for Near field beam diameter in mm.

Go!:  Calculate and display results in mm.

Back: To Optical Formulae menu

RF#: Resonator Fresnel number

This routine calculates the Fresnel number of a resonator from the resonator length, the resonator wavelength, and the resonator aperture.

Rl
(
A(
Go!
Back

Rl: Prompt for resonator length in meters.

(: Prompt for resonator wavelength in meters.

A(: Prompt for Resonator Aperture diameter in meters.

Go!: Calculate and display results. F# (1.00 or less indicates TEM00
Back: To Optical Formulae menu

Btr: Beam Translation

This routine calculate the translation of a ray through a parallel plate from the Incident angle, the refractive index of the plate, and the thickness of the plate.

Ri
i(
t
Go!
Back

Ri: Prompts the refractive index of the plate

i(: Prompts for the incident angle.

t:  Prompts the thickness of the plate in mm.

Go!: Calculates and displays results in mm.

Back: To Optical Formulae menu

Lens: Thin Lens formula

This routine calculates the total focal length of two lenses from the focal length of each lens and the distance between the principle plane of each lens.

f1
f1
d
Go!
Back

f1: Prompt Focal length of first lens in mm

f1: Prompt Focal length of second lens in mm

d: Prompt distance between principle plane of each lens in mm

Go!: Calculate and display results in mm

Back: To Optical Formulae menu
Ots: Optical Transmission Series (note3)
This routine calculates the average transmission of a series of user prompted Inputs and Outputs. The Go! Button prompts the user with “How many data points?” The number n entered, the user is then prompted with a series of ”Input” and “Output” prompts. When the nth prompt is entered, the result is calculated and displayed as “Avg xmission %”. The Back button returns the user to the Labwërx menu.

(ar: Tolerance acceptance range

This routine calculates the tolerance range of a value from the value and tolerance percentage.

V
%(
Go!

Back

V : Prompt for value to tolerance

%(: Prompt for (% change

Go!: Calculate and display results as Max and Min value.

Back: To Labwërx menu.

ND: Neutral Density filter conversions

These routines convert ND filter values to Transmission percentages and back.

ND2T prompts for the ND value and returns the Transmission percentage.

T2ND prompts for the Transmission percentage and returns the ND value.

Back returns to the Labwërx menu.

P/S: Power Supply Formulae

PFN
LDPS


Back

PFN: PFN power supply

LDPS: Lamp Driver Power Supply

PFN: PFN power supply

This routine calculate the Output energy per pulse of a PFN power supply from PFN capacitance and Voltage.

Cpfn
V
Go!

Back

Cpfn: Prompts total capacitance of the PFN in (f.

V : Prompts the Capacitor charge voltage.

Go!: Calculates and displays results in joules.

Back: To P/S menu.

LDPS: Lamp Driver Power Supply

Ko
Eout
MaxV

Back

Ko: Lamp Impedance

Eout: Energy Out

MaxV: Max Safe voltage

Ko: Lamp Impedance

This routine calculates the dynamic lamp impedance of a pulse flashlamp from the pressure, arc length, and bore diameter.

press
arcL
bore
Go!
Back

press: Prompts lamp pressure in torr.

arcL: Prompts arc length in mm.

bore: Prompts bore diameter in mm.

Go!: Calculates and displays results in ohms.

Back: To LDPS menu.

Eout: Energy Out
This routine calculates the Output energy per pulse of a Lamp Driver, or Variable pulsewidth Power Supply from the voltage, lamp impedance, and pulsewidth.

V
Ko
pw
Go!
Back

V : Prompts charge voltage.

Ko: Prompts lamp impedance in ohms.

pw: Prompts pulsewidth in seconds

Go!: Calculates and displays results in joules
Back: To LDPS menu.

MaxV: Max Safe voltage

This routine calculates the maximum safe voltage of a 1500 watt variable pulsewidth power supply from the Rep Rate, pulsewidth, and lamp impedance.

rr
pw
Ko
Go!
Back

rr: Prompt for Rep Rate in Hz (pps)

pw: Prompts for pulsewidth in seconds

Ko: Prompts for Lamp impedance in ohms.

Go!: Calculates and displays results in volts.

Back: To LDPS menu.

OTRA: Optical Transmission, Reflection, and Absorption (note4)
These routines calculate the Transmission, Reflection, and Absorption percentages from input Power/Energy, Transmitted and Reflected Power/Energy.

Xmt
Rfl
Abs

Back

Xmt: Transmission…
Rfl: Reflection…

Abs: Absorption…

Xmt: Transmission…

Ipe
Tpe
Go!

Back

Ipe: Prompt for Input Power/Energy

Tpe: Prompt for transmitted Power/Energy

Go!: Calculates and displays result as Transmission percentage (X%)

Rfl: Reflection…

Ipe
Rpe
Go!

Back

Ipe: Prompt for Input Power/Energy

Rpe: Prompt for reflected Power/Energy

Go!: Calculates and displays result as Reflected percentage (R%)

Abs: Absorption…

Ipe
X%
R%
Go!
Back

Ipe: Prompt for Input Power/Energy

X%: Prompt for Transmission percentage

R%: Prompt for Reflected percentage

Go!: Calculate and display result as Absorption percentage. 

(note1) For both ITH and NF/FF divergence methods, ideal measurement would be to extinguish beam burns with ND filters to just below burn film threshold and then remove .05 ND. These subsequent burns will define the 1/e2 diameter.

(note2) This is useful for approximating the effective focal length of a resonator to calculate the effects of post resonator refractive optics. The “virtual” negative lens that is calculated has the output coupler of the resonator as the principle plane.

(note3) This is a quick routine for averaging a series of transmission optics.

(note4) Once Ipe has been entered in any of the subroutines, the constant is stored for use in all the subroutines. Once X% and R% have been calculated, simply press Go! In Abs menu to calculate Absorption percentage.
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REAL arguments used or stored by this program:

Cpfn

vmx

Cpfnc

wl

D

x

Dbore

y

Epfn

(
Fno

(d

Ko

(
Larc

(a

Loss

(cm

ND

(r

Plamp



Rflc

LIST arguments used or stored.

Rfm

Pin

Rfn

Pout

T

Pxmt

Tavg



Tpw



Vc



Vcm



Xmt

a1

a(
bd

bt

cm

d

dvg

ej

ep

f1

f2

f3

ff(
flnc

inp

nf(
outp

pct

pctd

pcti

pd

pwr

r

rl

rndx

rr

t

v

vmn
