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Outline

2

I. Uniformity Scanning of MPPC 400Pixels & 1600Pixels
Setup, Results

II. PDE-measurement 
Current Setup Results
Outlook: New Setup
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Setup for Uniformity Scans
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New: Switch from 
Xe-Lamp to LED
• easy to handle
• pulsed operation

(next step: gated QDC 
readout)

• but monitoring 
necessary!

y

Micrometer Stage
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Photodiode
(monitoring)

Beamsplitter 
50:50

Space-filter
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x

Pico-amperemeter

Accuracy: 1µm
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Higher “sensitivity” at the center?
- scattered photons (halo)
- Crosstalk “higher effective gain”

MPPC 400 Pixels
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Full Sensor: ~ One halve covered with 
black tape:

No halo around focussed light spot!
Crosstalk can explain increased response in the center. (higher effective gain)

Projection x

Projections

m]µX-Axis [counts, 1/4

2500 3000 3500 4000 4500 5000 5500 6000 6500
2

4

6

8

10

12

14

16

18

20

22

-6
10!

Projection x

asymmetric

m]µX-Axis [counts, 1/4
4000 5000 6000 7000 8000 9000
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

-6
10!

Area-ScanProjection x

5

Σ Σ



Alexander Tadday,  -  CALICE Collaboration Meeting  -   Daegu, Korea6

Positioning Accuracy
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Positioning Accuracy
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MPPC 1600
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PDE-Measurement
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XE-Lamp Mono-chromator
Space
Filter

Micropositioning 
Stage

Box containing 
PIN-diode (NIST 

traceable 
calibration) and the 
sensor under test

Pico-Amperemeter

PDE Measurement Setup (Current/Old)
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- Contains optical crosstalk and after-pulses!
- Time consuming alignment
→New Setup
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Light

Outlook: New PDE Measurement Setup

- XE-Lamp (DC) (200nm-1100nm)
  → wavelength scanning
- Pulsed LED (375nm, 635nm, 870nm)
  → absolute PDE

Calibrated Sensor
NIST-Traceable
(200-1100nm)

Optometer

Integrating
Sphere

Aperture
DETECTORS
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L i g h t  T e s t  a n d  M e a s u r e m e n t  I n s t r u m e n t s

E m a i l :  s a l e s @ n e w p o r t . c o m  •  W e b :  n e w p o r t . c o m

11 00 99 77

819 M  Series

Integrating Spheres

The new 819M Series of Laser Measurement Spheres are configured to optimize your
measurement geometry for laser beams whether it is collimated or divergent. The new
819M Series Spheres are offered in sizes ranging from 2” to 6” in diameter to
accommodate most laser power range requirements. The new spheres are designed to
provide greater configuration flexibility than ever before, including a new robust port
frame design, compatible with many attachments and accessories including detectors
covering the spectral range of 250 nm to 1800 nm. Spheres may be ordered with either
one of two types of diffuse reflectance material; Spectralon™ polymer lining or
Spectraflect™ coating. 

In an integrating sphere the detected flux is always a small fraction of the incident flux. This
attenuation, caused by light reflecting many times before reaching the detector, makes the
integrating sphere ideal for measurement of output light power of high-power lasers.

• Total collection of light and spatial integration - useful
for divergent and non-symmetrical beams

• Measurements insensitive to exact detector positioning

• Signal attenuation, advantageous in measurement of
high-power beams

• High reflectance coating avoids direct damage from the
first strike of the beam

• Thermally stable

• High UV-VIS-NIR reflectance

Integrating Sphere Optical Power
Measurement Systems
Newport’s Integrating Spheres and Semiconductor-Type Detectors are configured as a
system to measure either diverging or collimated laser, divergent-LED or divergent-fiber
outputs. The assembly can include either a Spectralon™ or  Spectraflect™ coated
sphere with the appropriate diameter sphere to accommodate the power or energy
measurement range desired. The Spectraflect™ coating has an effective range from 300 nm
to 2400 nm, with reflectivity of >97% at 600 nm. The unmatched environmental stability
and high-performance of the Spectralon™ Integrating Spheres are derived from their
rugged monolithic thermoplastic material and are superior to coated integrating spheres.
In addition, their high damage threshold surface can be cleaned with distilled water.
Hydrophobic, chemically inert and thermally stable to 350°C, Spectralon™ Spheres can
be used in demanding environments, including underwater, high or low temperature
processes and high vacuum applications. At the same time, reflectance exceeding 95%
from 250–2500 nm, 98% from 310–2100 nm, and 99% from 400–1500 nm make them ideal
for even the most demanding measurements from the ultraviolet to the near infrared. 

Each Integrating Sphere is outfitted with one of the 818 or 918 Series low-power
detectors, and is calibrated to NIST traceable standards containing the calibration data
for the wavelength range of 250 nm to 1800 nm. 

The two configurations available are Models 819D-OPT to accommodate divergent beams
and Models 819C-OPT to accommodate collimated beams emitted from light sources.

The combination of integrating sphere and calibrated detector are suitable for accurate,
absolute value power and energy measurements. Such light sources include LEDs, laser
diodes, and laser diode bars. In such applications, using the integrating sphere assembly
ensures that your measurements are completely insensitive to errors caused by detector

Model 819C for Collimated Beam Measurements

Model 819D for Divergent Beam Measurements

SiPM

Gate from 
LED-driver

O(100ns)

10

QDC

Setup Calibration
Pico-Amperemeter

PSiPM = R · PCal.

≈ ACal.

ASiPM
· PCal.

PCal.
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Single Photoelectron Spectrum

First Measurements
Photons are Poisson-distributed:

11

Pedestal is not influenced by optical 
crosstalk and after-pulses!

NPed.
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Fourier Transformation

Gain G

P(n, λ) =
λn · e−λ

n!
⇒ P(0, λ) = e−λ

⇒ λ = −ln
(

NPed.

NTot.

) QDC

Gate from 
LED-Driver

Not Referenced!
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First Measurements
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Gain

• LABVIEW based DAQ-system

• Automated measurement of gain and number of photons
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Graph

npe

npe mean

Crosstalk + 
after-pulses

Mppc 1600 Mppc 1600 U_break=68.2V

Npe and therefore PDE is strongly 
influenced by optical crosstalk 

and after-pulses

≈ 40 %
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Summary & Outlook

• Setup for Uniformity-scan ready

• TODO: Switch from current measurement (cw), to 
pulsed readout. (local crosstalk studies)

• New Setup for PDE-measurements without 
crosstalk and after-pulses will be ready soon

• Automatic measurement of the number of 
photoelectrons from Poisson-statistics
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