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DIFFRACTION-GRATING NEUTRON INTERFEROMETERS

A.l. IOFFE

Physica B 151 (1988) 50-56
North-Holland, Amsterdam
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mg gravitational mass
2my my inertial mass

induced phase:
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additional terms:
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APcow = —Yqgrav sin ¢

AQ)COW = 27\

gAp sin ¢

Ao =d(d+acosf)tand
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01 colatitude angle

Qbend — X-Tay measurements
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Table 1
Characteristic values of the interferometer at a central wavelength of 4y =
2nm and a distribution of Al/ly = 10%

Property Symbol Value

Overall length L 300 mm

Grating spacing A 380.3+ 0.1 nm
Weight 15kg

Dimension Ixbxh 40 x 20 x 15cm®
Enclosed beam area Ag = L2244 12cm?

Beam separation at the third grating  xy =~ L1/24 0.8 mm
Diffraction efficiencies at 4y = 1.5nm  5G1.0g2. gy 58%., 48%, 5%

Transmission at 4p = 1 nm T 41%
g
é 5 KE5K b5E K55A E 36 89CB %8FFD&
LS) 5 AL KE5 K K55A 5 | # 11A @C9 @FB % 99C&
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Fig. 2. + st order rocking curves (left/right) of a nanoparticle holographic grating
with 20vol% SiO, nanoparticles, d ~50um and /A =1pm measured with laser

light of wavelength /; =458 nm.

Fig. 4. Rocking curve of the same sample with analyzer crystal at — 1st order peak
position (c.f. Fig. 3).
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W. H. Bragg, “Die Reflexion von Rﬁntéenstré.hlen an Kristallen,”

J. PHYs. Soc. JAPAN 31 (1971) 954~955
Physik. Z. 14, 472 (1913).
An Observation of Neutron Pendellésung
1 C. G. Darwin, Phil. Mag. 27, 315 (1914); 27, 675 (1914). : : i 1
2 P. P. Ewald, Ann. Physik 49, 1 (1916); 49, 117 (1916); 54, Fringes in 2 Wedge-Shaped Silicon
519 (1917); Acta Cryst. 11, 888 (1958). Single Crystal
3 M. v. Laue, Ergeb. EJ;(a,kt. Naturw. 10, 133 (1931). A com-
plete treatment of Laue’s contributions is given in his book R
Rﬁgéy)genstmhl-Interferenzen (Akademische Verlag, Frankfurt, Seishi KikuTa, Kazutake KOHRA,
1960).

Nobuaki Minakawa* and Kenji Doi*
¢ W. H. Zachariasen, Theory of X-Ray Diffraction in Crystals

(John Wiley & Sons, Inc., New York, 1945).

Acta Cryst. (1959). 12, 787

A Study of Pendellésung Fringes in X-ray Diffraction
By N. Kato axp A. R. LaNc

PHYSICAL REVIEW B VOLUME 34, NUMBER 12 15 DECEMBER 1986

Pendellosung intensity-beat measurements with 0.0392- and 0.0265-A y radiation in silicon

Hans A. Graf and Jochen R. Schneider
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PHYSICAL REVIEW A

M. K. Oberthaler,? R. Abfalterer,' S. Bernet,' C. Keller,' J. Schmiedmayer,l and A. Zc-:-ilingerl

H3IE 45

Dynamical diffraction of atomic matter waves by crystals of light
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FIG. 12. Experimental demonstration of the Pendellosung phe-
nomenon as a function of potential height for different incidence
angles: The solid lines represent the predictions of dynamical dif-
fraction theory.
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PENDELLGOSUNGS-INTERFERENZEN MIT THERMISCHEN NEUTRONEN

AN Si-EINKRISTALLEN

D.SIPPEL, K. KLEINSTUCK und G. E. R. SCHULZE
Zentralinstitut fiiv Kernfovschung Rossendovf,

Bereich Reaktoy- und Neutronenphysik und Technische Universitit Dresden,

Institut fiir Rontgenkunde und Metallphysik
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4 54
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Fig. 1.

Solid State Communications, Vol. 25, pp. 593—-595, 1978.
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Fig. 2. Experimental dependence of the “peak intensity” as a function of sec a for reflection (220) of Ge mono-
crystal having 1050 um in thickness with A = 1.45 A obtained on the diffractometer with mosaic monochromator. —
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OBSERVATION OF PENDELLOSUNG FRINGE STRUCTURE IN NEUTRON DIFFRACTION*
C. G. Shull

Intensity (neutrons /mlnure)
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FIG. 3. Fringe development at the center of the Bragg reflection as the wavelength is increased. The three
fringe patterns correspond to different values of crystal thickness: (a) 1.0000 em, (b) 0.5939 cm, and (c) 0.3315
cm. Fringe order numbers are shown at the minima positions.

Pendellosung interferometry probes the neutron
charge radius, lattice dynamics, and fifth forces

Benjamin Heacock"%>*, Takuhiro Fujiie*®, Robert W. Haun®7, Albert Henins', Katsuya Hirota*2,
Takuya Hosobata®, Michael G. Huber', Masaaki Kitaguchi*®, Dmitry A. Pushin'®", Hirohiko Shimizu®,
Masahiro Takeda®, Robert Valdillez>3, Yutaka Yamagata®, Albert R. Young®®

Heacock et al., Science 373, 1239-124.3 (2021)

#% & $ % &

39



. Lniversitat
wien

HIE

100

50 +

Diffraction efficiency [%)]

R &
S—
—_

Reflectivity
(=]

o

01 0 0.1
H8I A n 4 $ GBfB[deg]
H3I ( , >
1.0 Ny g EEEy TR
_.,-.N .J-I’.
/
= 081 20vo%sio, | / L
o A= 1pn'| \ ']
S gl d=temm | / =
= -2 .
% bcAp=58|.llTl \ / 2
___________________________________________________________________ § il . f
,,‘E [three-port BS ____ ."*?4., ________________
= 0.2 Vi '\.;"’\

0.0

/

o
ol2s2ilume, u=
5 4 83 2 -

ELITCLTIN. S

0 1 2 3

4 5

Rotation angle [mrad]

Incident angle 0 [mrad]

H8I 5 5 5 52>5899 86896%9 8& HIAS 5 5K52>589@ 83F96
% 989& H3I 5 5 5 52>5898 8@636 % 98 &
! H% & $ % & 38



“» Lniversitat
Jwien

®

o
~
1

(@]
(0)]
1
>
/
V4
/!
/

o
&)
1

3 ] “I
=== theory Nl
A Max. diffraction efficiency \ /
order -1 }4

A Max. diffraction efficiency

Diff. efficiency
o
Y

0.3 order -2
0.2 T ﬁm"
*. _________________ ,”/ 1*\
0.1 1 —* + + \\
0 20 40 60 80
Tilt angle ¢
155A A ==

! ' #% & $ % &



H3I !

H8I L5 (

Lniversitat
en

# # $ - $

(b) 1.0

—0.01 0.00 0.01
Angle of incidence (rad.)

5 5K5 #86 9669@C% 99& HIAS

5)% M+

Af (deg)

F 8C8@3 % 9 8&

#% & $ % &

33



g Wniversitat
ey wien

( 123 >>>>

o
oo

205
S :
.EOA—_
5
0.2—_
i
Multilayer holographic grating
# [ #7899\ .
- ] / , , > #0
#, " #0 , $

# 5535

! ' #% & $ % & 36



7% Wniversitat
< wien

+

1

' E

GH 75l
123 2# 1<<
J %

QUANTUM
AUSTRIA 4

#%

&

$ % &

3@



universitat
wien

+

5 5 A

123

@ DBB % 98 &

#% &

$

%

&

3C



1.0

Wy gunng T T T T T T T ’.i""lll""
e L
£ 08L sovomsio, | {2
> aee M / —— 1
S e L =D
c 06 wm- . ] —v—+1
£ b,Ap =5.8um \ / B
S o4l \ /
Incident & three-port BS _____ 4 l"v _______________
beam :'-5; ok ./.,v 7 .\.;v\v\
- PERN
0.0 s+ :9'*!"%’5;7'“’:{};’\ '\,r\ g\:‘.?y?“ Fuostipee
45 10 5 0 5 10 15
Incident angle 6 [mrad]
- #, -
| # / #0 -1
- /
"8 0
, 0 o , # $ "
0 2- | - # $ $- 9
) 3 - 0 $
0 4 - 0 3 /
- 220 0 /[, *5 6 -
- 0! $ - 0
$ 0
5 5 52>5 %98&
#% & $ % & 3D



?

, ,
W
A A
#/ $ %
, - 11A
# %
A$ $
P #

#%

&

$

%

&

3B



%& l( " )*+

% & * 5
AS$ J M ? H#it (,

6L @ 8
8
1$ 2 2 J
3 1 $ <
°p A # <,
@ M M 1 $ (

! #% $ % & 3F



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38

