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2 81 2.5 - ERGYIERNIRE I E2EFT -
MITAE/NGH ~ 4.43 StgTAE/INH ~ 4.53 RIGREFHGHTIE/NH ~ 4.55
&~ 55 sHZ 5.32
Bt et E S

B 447 424 IFKEE
BeratE LN

TR Z A TAE/NH ~ 5.34 ZZREHIZS &I TAE/NE ~ B7-Hefagl
BHNERESE] - TRE PTB M5

Date Time Item Contact person
Monday Arrival at PTB, pick-up at entrance and Ms. Mai Seliem
14th Oct 2024 08:45 h accompanying the delegation Phone +49 531 5928309

Vieweg Building, room 326

09:00 to 09:30 h

Visit of Working Group
4.24 Asphere Metrology

Dr. Ines Fortmeier phone: +49 531 592
4240 Laue Building (entrance)

09:30 to 10:00 h

Visit of Working Group
5.34 Multisensor-Coordinate Metrology

Dr. Ulrich Neuschaefer-Rube
phone +49 531 592 5311
Bessel Building 1 (entrance)

10:00 to 10:30 h

Visit of Working Group 5.32 Coordinate
Measuring Systems

Dr. Daniel HeiRelmann phone: +49 531
592 5320 Euler-Building 1

10:45 to 11:15 h

Visit of Department
2.5 Semiconductor Physics and
Magnetism

Dr. Thomas Gerster phone +49 531 592
2536 Meissner Building

11:30 to 12:15 h

Lunch break

12:30to 13:15 h

Visit of Working Group
4.43 Optical Clocks

Dr. Nils Huntemann
phone +49 531 592 4430
Kopfermann-Building (entrance)

13:45t014:30 h

Visit on topic
Single photon measurement

Dr. Hristina Georgieva

phone +49 531 592 4544 Dr. Stefan
Kick phone +49 531 592 4010 Einstein
Building (entrance)

14:45 to 15:15 h

Visit of Working Group 4.53 Solar
Modules

Dr. Stefan Riechelmann phone +49 531
592 4149 Solar Tubus (entrance)

15:30to 16:15 h

Meeting on topic
Quantum Technology

Dr. Nicolas Spethmann
phone +49 531 592 2009
Central Building, 403 (Diko-room)

16:15t0 17:00 h

Meeting with the Vice President
of PTB

Dr. Prof. h.c. Frank Hartig
phone +49 531 592 2000
Central Building, 403 (Diko-room)

Tuesday
15th Oct 2024
10:00 -14:00

Visit 1.2 Solid Mechanics Department of
Mechanics and Acoustics Division on
Mass

Dr. Tegtmeier
Force Measuring Technique Working
Group
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BBERAHAT 2.5 " ARSI I, | BRF T TS B AR S AR S
1 FESOR BRI IR TENEEMNEENE - T TEE NS ~F
ARSLEE R AYEE - FERSEE T EM R E T ERAES - ERNUEN S TR
AE ~ (RHERE PN T ORE ST o LT 2.53 TAE/NHSM4HE T Non-adiabatic
Single-Electron Pumps(GF4ZZEREEFIE » [@ 19) » BHE IR BN ETRAVBIEEAL £
G SI HYEAE T A E B AR RN T2 — » EE R AT AN HIH s
HEFETERHEPERN - AERE TR TA -

substrate: 2-dimensional Electron-System (2-DEG)
n, =2,6x10" cm? M, =1x10° cm’/Vs

local (n = 12): wafer to wafer (n = 7):
) | deviation <5 % and < 10%

Lithography: E-Beam

= Tan
geometry: (SEM) e

L |
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SCERAHATT 4.24 TIRERIEEMILOE/NGH | 8 H HYZ DUKSHEAHI &R il AR 2 JEBR
T AR R R B 45 B F 2 S R 2753 - HATIEERSE —ESTE R4 - DL
SCEEERVEMERNI T4 (optically operating tilted-wave interferomete * [& 20) JHIEIEEKIA
YR A DB BRI & A W 8 3 B (A A B I Sl - 78 MR e & HiT IR SR AY 2

PTB FrBAs BRI HA RN AL - AT EREERERETZIR - WHERA
SR EHIATEESE - A ERENI TR R Z RN R IR R ARG RIS - A8
R ERIFERKE 2 H H il O~ BA e i a2k ) -

20 ERHE TS i/
3. 55 4 40 443 TR/
5 4 SRR 4.4 B8 T IERIBURSERENFT | 2 R SR B
5% R A I A - BT 6 T 2 AR, 2 dsh
I 54 (CSPYACBEH(E] 21) » 780 PTB 5 B AR N I e o 3 s
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21 {8E0 PTB & &5 (CS)EAE SR (5638 (CSF)

443 B "L TR/ 5o 5% TARSHE IR B €T (trapped ions) Ay YEER IR SR
TFFERIGASE (B 22) - PRAISREET (Yor OB BARE » FHEEE T AT 3x10" « SiksEry
VCERAT (R ACERET FE T FH RICR FT RE - e allE BT H O S am ey B R TR - i ]
REAEPJH ERR i AL W 5435 -

opiictatk
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LLnbkwmpansnv
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4. 55 4 41 4.53 KIGREISAE T /E/NH

SEERLHAIT 4.53 T RIHREISAH TAF/NH ) BT 2018 4F » AT KIGAEAH (- RI4RAL

RERIEHENIRCHETT 35 » 3/ NN T NI EEhE - eSS Ay B A
S R TEC 61853 MEfTSEBOBIRAA MR ERT T BEN: -

BB AN ERIGEERAIIE R » 7 RENDREINT T (E 23) « EIMIR
4B ARCHS Sunlight tracing 1Y Z&% > BT DARIEARFIN KPS SR B A5 A
A REAFEIRATFI R AR » B EINRFARNAERS > RIFTDUEH LED KIS iskissik
=] -

Competence Centre Photovoltaics
(2019 - 2023)

Solar module tube for measuring
electrical and optical module properties
with direct sunlight

- Very good spectral distribution
- Parallel light source

- Light source scalable, wind

- Temperature stability difficult

- Spectrum and irradiation not
controllable

& 23 KEZREMRESL ~ =AML
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5. %5 4 45 4.55 B TETETIIE/NE

SCEREHRITS 4.55 T BOEFEtELIE/NH L R RN FIGT R EA AV B+
TR o I FH AW AR R 52 (Confocal Microscopy) » £ iR AT S oGt s N A THRDE 2%
RS AT SRS AR TR E R TS RVRIE » BTN BT
WesB LA » DiRSE7380% -

6. 55 5 40 5.32 PEAR E R (CMM) T/E/NeE

PTB 55 5 4H Ayt 2% T#Z (Precision Engineering)4H 51| » %3510 £ BT 75 2 & 18 E
HAVAE GRS « JATIERE - HECRAN AR A A FE HE E A TR R E Ay m B - I
FEFIBAEERTHTHIE T ~ ERESTIERAE - [HAh - AP IE ST B S Ay S AT
EEF - REE(E PTB R IR E RIS S e es f S A B I 7S -

T A4 AT 5.32 T EAE AR IR/ INH - Ry BRSE A %50 HoAs Ry FE AT SO0
ZH(CMM) i EAEAEIRE Fr DL TSR M BRI R (A 2 5% - 3%/ NHAL TR B
BMBUEST BSR4 - PR BYEEEHIER VCMM » BRIl se s E S CMM
AR - Ry H S bR T ~ SO & oA e MeHb fe ft N Y T B

ZEbFIATRR LRy CMM RIEARTS - BAZE R - LA FELEHERE - I
A HAMEF B R SifEE ~ ARSI =0T B IE SRR 24 Leitz PMM-G
245 ([E 24 HIEASFE 0 5,000 mm x 4,000 mm x 2,000 mm > FkEJ NML #5Y £ Leitz PMM-C
ultra, JHIEAEEFE 1 1,200 mm x 1,000 mm x 700 mm ) > 5% Z40H AR SHGUR - M65 1%
VL 3% BEARA R AT et > REAIAE R B R RUST AR T RA B NI & ARSI K
VERE - IBLEFFEL(ETS Leitz PMM-G Ry KB T2 HIHVERRESE » WAE T2RUEIZIER -

24 Coordinate Measuring Systems(Leitz PMM-G)
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7. 55 5 &0 5.34 ZRUHIZR BRI TAR/NE

TR TARERIT 534 T ZEGHIZS SR IR/ NE ) BESE T RFORIEU R S22 ROHI
gsbA R CT HIEZRSHVEENIRRS - DINEREE T E T - BRS DLZ Bl T
2 R R ES A S EHRES Rl — (2 BelEs BUR 5 - e ENHYse B4
HEME © SITNAEYCERRHIESHIRER] - HABSS MR DRt H SRt 801 > RS AN A
SEVERY LA ~ B AR IERE ARG NE A ER -

ARIER T3 Xoray CT 8¢ > (BT (CT) Bifriers RFEM0E 25)
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8. BTG

PTB B#& iy S HIEAITRE )T » M8 T Rlr s B A EZAVHTTIAL - RAHR
SFREE R TR SRR R R AT E R il A — P HEE B T Rirs¢ e - PTB
TR T B FHlage 11 90(QTZ) » BUFREFHRATHIIER - RiE R E T RlrER (L
BV AT - QTZ FYRGlThHE 7 A Fy(E 26) -
(1) Quantum Metrology for Time & Frequency and for Ultrastable Lasers @ YGE2HG 0T
5T BRI MR Y AEMEE 1 - RV ERTE RS ©
(2) Quantum Magnetic-Field Densors : & 75 EH » MeRIFER MU NS - FEA
REEEG - BEAYEEC R E T
(3) Ton Traps : PABETHERGl - HEETHE BB FHITETE TSR R
HE
(4) Electrical Quantum Metrology * B & F5t& » LB FRUERILENR - EEANIEM
AT HHE IR -

\
&
=
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(5) Quantum Metrology for Time & Frequency and for Ultrastable Lasers : 217 & T 2505
Bk > DIEA BN ERIM AN S BB EE - ARG IR M A R I L iT K
HEITH TSR AR FE FiES & -

ERRL
p——i hem

a\‘*'

e B In twos: Pairs of h_ o _
Imely: Excited atom electrons tunnel : :
(glowing) in an optical through a barrier in a Trapped: The G.h!p
clock SQUID. structure of an ion trap

= "m TN R N .
Counted: electrons are In particles: Light as a
tunneling through a SET stream of individual
device. photons

26 QTZ BRI 717

PTB HYE T2 T/ 0LHYEE A Nicolas Spethman 7457 H A PTB £ F-%skiyiH
FesndEsn i (E 27) - HarevE T HEIVISTRE LN HE ¢ BT RO B R -
BT ERE TEETNEALRN . — ETERHNAETIOURETHE > BT
LUE Rt BT Aoo kR EER i E &6 - St s R It B T ER A&
HEPE  FEGERERE AT e S B T ER YRR ASCR (E 28) -
OB AN M AR EE R E At e PTB R P  FEAS B R = B e &
&8 Bo(QKD)ETE » 51 79 AR RIVE T HME 2 H(E 29)  niEfrE TR E
SRS -
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Quantum physies and

" QTZas PTB hub for access to QT
expertise and infrastructure for

ustry suppart

Comperents

partners from industry and academia e
tecnnoiogy

* Support development of QT with
ecanomic potential

27 Nicolas Spethman 4t #2550 PTB = 1513

Applications for ion traps with €conomic potential

bust optical (Q] V) QuantumVaIIe
ol k 09 Lower Saxony

opticlock: user-friendly and ro
atomic clock

QVLS-Q1: moon
shot 50 Qubit

quantum computer
in 5 years

und Forschung

* Bundesministerium
v fit Bildung

B L ] ig and Berlin

National Matrology Institule
a

28 MR RE
2P|B Fibre test bed @ PTB

High-rate intercity quantum key distribution with a semiconductor single-photon source

Jingzhong Yang,' Zenghui Jiang,' Frederik Benthin,' Joscha Hanel,! Tom Fandrich,! Raphael
Joos,? Stephanie Bauer,? Sascha Kolatschek,? Ali Hreibi,* Eddy Patrick Rugeramigabo, Michacl

Jetter,” Simone Luca Portalupi,? Michael Zopf,' Peter Michler,? Stefan Kiick,? and Fei Ding!#:*
\a)

Niedersachsen Quantum Link

Hannover (Alice)
(b)

https://arxiv.org/p iy
df/2308.15922.pdf & o B! o‘“éOOQW

rm sqﬁm_e:w — s
/D-plcynd fber ad \oogat s

Alice (transmicter)

Fig. 1. Overview of the intercity QKD experiments on the * Niedersachsen quantum link” using \ul;,le phm..m [hl;!r n\\"‘\\‘(:mllm‘(lu
r (Alice) and Braunschweig (Bob) over 79 km of deployed fibre with
quantum dot (QD). (a) Distribution of quantum bits between Hannover (Alice) and B

[ 29 ~F G B T = U ] T 88 /0 Fic (QKD) B B

Phy Techr
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9. PTB BlfE R/ 4AE RIS

PTB &l £ (Dr. Prof. h.c. Frank Hrtig) > B AT 2EIEOHIE & (IMECO) 1% - BA
JFE R HISHI R » Frank 872 2018 FE#REEIRE " ST /B &9 E-1y SEk gl FE=E s
T > RESIRETE &R A E AR RS - 37 37 2022 £ 1 A COVID-19 & iEHAM
HER ORISR R I E B0 2 FRE "W IR A TR | 2AEHRE - B
HFE S 2 BEREEE - B RETEREET 7 PTB /1481645 > 57281 PTB
HAirvE 7 m USSR ARG TEE 30 ~ & 31) -

Environment &
Climate

30 PTB B> Bk AR A Pk

LEIDENSCHAFT
UNWELT UND KLIVA

DER ZEIT

HERMANN VON HELMHOLTZ
PRASIDENTIN
ANTENTECHNOLOGIE

31 25 EE PTB BIBTR AR
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A T HERE ) THSERGE T HEEAFGT - T RS R , OE T E
/NGH 0 EESENER EEBRUA ~ Sllss - )R~ SRR - ERS - MRS - ARG PTB 77
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BT R IE AR ORI M S - DT 16.5 MNCE 33 » B NML
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